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FOREWORD 
Esmsst O. Holland 

Seven yean ago there were called together twelve representative 
memben of the college faculty in the fields of pure science and the arts, 
to consider the desirability of forming a society which would be inter¬ 
ested in research work in these fields. As a result of this conference 
there was established the Research Council which, from the beginning, 
has had two specific purposes: 

First, to encourage a larger number of the best students of the 
State College to continue their studies after graduation and complete 
the requirements for an advanced degree. 

Second, to adjust the teaching loads of members of the faculty 
demonstrating distinct capacity for research work so that they might 
have oiqmrtunity to cany on scientific investigations. These faculty 
members were assured that if possible they would also be placed on 
the eleven months' basis, with increased compensation, so that during 
the summer period they would be free to devote full time to research. 

As a result of the reduction of teaching schedules and the lengthen¬ 
ing of annual service for a limited number of the faculty, much im¬ 
portant research work has been carried on; also many valuable scien¬ 
tific papers have been presented to the Research Council and a fairly 
large number of these papers have been published in the leading 
scientific journals of the country. 

For centuries the leading collies and universities of this and 
other countries have given freely to die world the results of thrir 
scientific investigations. The publication, “Research Studies", will en¬ 
able the State College of Wadiington to offer its contributions to the 
advancement of truth and make them available to the scientific woiicers 
wherever they may be found. 

PresidtHfs Office, AprU 24,1929. 

State CoUege of Washmgton. 
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THE SOURCE OF THE SWAUK PLACERS 

JOBK PSSNTISB TrOUSON 
(Rtcthtd for fubUeoHom March 13,1929) 

This paper attempts to explain the origin and to trace the latter 
part of the history of the gravels which make up the benches and ter¬ 
races occurring along Swauk and Williams Creeks in north central 
Washington. 

The Mount Stuart Quadrangle, an area of 400 square miles, in 
whose central part these gravels occur, has been mapped by the U. S. 
Geolo^cal Survey. That portion with which this paper is concerned 
is bounded on the north by Ingalls Creek, on the east by Table Moun¬ 
tain, on the south by the western nm of Kittitas Valley, and at the west 
by the 120*50' meridian. 

THE SWAUK BASIN 

The principal deposits constituting the Swauk Placers are found 
along Swauk and Williams Creeks, which with their tributary streams 
drain the Swauk Basin.' This basin, which is shown in figure 1, is 
about 20 miles northwest of EUensburg and 12 miles east of Cle Elum. 
It may be roughly bounded on the north by the divide marked 1^ 
Blewett Pass, on ^e east by the rugged slopes of Table Mountain, on 
the south 1^ the northern rim of Kittitas Valley, and on the west by 
the northward trending Teanaway Ridge. 

The placer gravels occur in Recent and Pleistocene deposits, for 
12 miles along Swauk Creek, for about 4 miles along Williams Creek, 
and on several of their tributaries. 

An average elevation of about 6,000 feet marks the eastern boun¬ 
dary of the basin. Heights over 5,000 feet are rarely found along the 
divides to the north and west, while the elevations at the south are 
low, scarcely over 3,800 feet Within the basin the hills rise abruptly 
from the streams, and the area as a whole is prominently dissected. 

Sedimentary and igneous types make up the rocks in the basin and 
attain a thickness of approximately 5,000 feet. Sandstone, shale, and 
conglomerate, named in the order of their abundance, are grouped 

L far Malla at Btelsf epmtl«Ba an Bwsak OraOk ata WaaUngtan ttnta Wnglmaar 
Si S, IS, ISSSi malas TnlS. Jvlr IS, INS au4 tahraarr 1. ISN. 
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under the name Swank Formation. Basic igneous flows, and their 
associated dikes, which are of two distinct ages, oMnprise the second 
group. 

To the north of the basin, near Ingalls Creek is a group of mudi 
older formations, all metamorphic, with the exception of the Mount 
Stuart Granodiorite, and furnishing scant evidence as to their origin. 
The granodiorite, presumably of batholithic origin, reaches an elevation 
of 9,400 feet in the serrate summit of Mount Stuart, This peak, which 
may represent the center of this Pre-Tertiary intrusion, is nearly sur¬ 
rounded by a belt of highly crumpled and faulted formations mapped 
in Figure 1 as metamorphic rocks. 

PLACER GRAVELS OF THE SWAUK BASIN 

The gravels composing the terraces in this basin, termed the Swauk 
Placers, were transported and deposited during Pleistocene time. The 
great load carried was the outstanding feature of the Pleistocene 
rivers that drained the basin. Many other streams flowing in central 
and northeastern Washington during this period show, by the enormous 
terraces and benches now topographically prominent, that they were 
heavily loaded, needing only a slight decrease in their transporting 
power to cause them to drop thousands of cubic yards of debris. 

This feature was noted * by Russell, who says, “The melting of the snow on 
the mountains, together with the ramfall, must have swollen not only the 
streams flowing from the glaciers, but others as well, so that all the streams 
had tfieir volumes increased to a marked extent during the Glacial epoch Now, 
as is well known, an increase in the volume of a stream means greater energy 
available for transportation, and, other conditions remaining unchanged, an 
increase in its power to corrode. On this ground alone we mifl^t justly assume 
that the streams of Washington and adjacent regions should have greatly 
deepened their channels during the Glacial epoch Inatead of deeply filling them. 
Streams fed by gladert, however, as is also well known from the study of 
many existing examples, arc usually supplied with more debris than they can 
transport, or are overioaded, and consequently aggrade their channels For this 
reason we seem justified in assuming that the streams flowing from the glaciers 
of the Cascades and neighboring mountains were overloaded during the Gladal 
epoch, in spite of their previously eroded valleys and canyons.** 

The old Swauk Placers, although not striking features of the 
topography, are recognizable in the form of benches and terraces lying 
10 to 15 feet above the present channels. From the mouth of Tmt 

I. I. 0. RwsU, U. a. GmL Barw, Am. Bapt. SO: Sl-SlO, ISSB-SS. 
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Creek north to Iron Credc, the Swank is marked by (dd channd rem¬ 
nants on one side or the other of the present canyon for a distance of 
nearly 12 miles, Winiams Creek, the principal tributary of the Swank, 
for four miles above Liberty, shows similar deposits. 

The gravels are coarse, most of the material being over 4 inches 
in diameter while boulders two feet in diameter are not uncommon. 
The material is very poorly sorted and displays little stratification. 
Occasional beds of sand, one foot or less thick, are found at irregular 
intervals interbedded with fine and coarse gravels. 

A large assortment of rock materials can be found in these gravels 
representing the several formations exposed in the northern part of 
the area shown in figure 1. No record of any fossils has been made from 
the Pleistocene gravels. 

Coarse gold is present in the Swauk Placers, its location suggesting 
evidence concerning the amount of sorting that took place during de¬ 
position. Large nuggets up to 12 ounces have been mined from the 
gravels five feet above the bedrock surface, which fact warrants the 
inference that the sorting action of these old rivers must have been 
slight 

lo sttemptinff to find the scnirce of the Swank Placers, the composition of 
the gravd deposits seems to be the line of most logical attack. Russell states,* 
*^ere are suggestions that Swank Creek originally had its source on the great 
Wenatdiee uplift and flowed across the Swauk dome, but at a later stage was 
beheaded. Swauk Credc now drains a basin composed entirely of stsndstone, 
ihale, basaltic dikes and dieets and volcanic lapilli. There are no outcrops of 
add igneous rocks or of serpentine, gndss, granite, etc,, within the rim of tfie 
present hydrograjdiic badn; yet in the coarse gravd and boulders along the 
sides and forming the bed of the present stream there are waterwom stones, 
some of them betwee n 1 and 2 feet in diameter, that have been derived from 
die cfystalline areas about Mount Stuart At one locality an estimate based on 
an examination of the deanly wadied boulders at a hydmlic plaeer mine gave 
from 10 to 12 per cent of large stones that are foreign to the Swank Credt 
Basin, bat agree lithologically with the crystalline terrases in the central por- 
tioo of the Wenat^ee Mountains, These are omisidcred u rtpretendng andent 
stream transportation, as no sudi boulders occur In die sedimentary beds within 
die present reach of Swank Credc, and there is no evidence of idnriers ever 
havi^ entered that basin.” 

During the writer's study of the placer gold of this district, in July 
1928, the source of the gravels was considered important as an indica- 

I. Mna. p. lit. 
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tion of the lource of the gold. A pebUe count of the material exposed 
m Bryant Tunnel, half a mile soudi of liberty, one of the early drift 
mines which penetrated the andent gravels, showed the following per- 
centage composition of the placers at this point. Of 319 rocks ex¬ 
amined, average size 1' in diameter, 182 were basalt, 68 Swauk sand¬ 
stone, 30 andesite, 12 diorite, 8 diabase, 3 quartzite, 2 granodiorite, I 
gneiss, and 11 metamorphic rocks of uncertain origin. 

This pri>ble count did not exactly duplicate the findings of Russell 
but it did show a sufficient number of rock types not observed in place 
in the basin to justify the expenditure of considerable time in trying to 
locate their source. Finding that the Swauk formation included a 
conglomeratic phase, an examination of this part of the series was 
made near the headwaters of Williams Credc at an elevation of about 
4,600 feet, on the western slope of Table Mountain. In an outcrop of 
conglomerate which rose 60 feet vertically from the floor of the gulch 
were found pebbles and boulders that correqmnded identically with 
the rock found in the placers and termed "foreign wash" by RusselL 
This great mass of conglomerate is so situated that, as the p^bles and 
boulders were l o osen e d, they were accessible to, and could have been 
transported by, Pleistocene torrents to the bars and terraces where fiiey 
are found today. 


CONCLUSION 

The Swauk formation is composed of debris from granitic and 
metamoriduc rocks which probably came in Eocene time from the area 
north of Swauk Basin; fragments of these materials were reworked 
in Pleistocene time along with fragments of igneous rocks to form the 
terrace deposits of the Swauk drainage. 

It thus seems clear that for the formation of the Swauk Placers, 
deposited by Pleistocene streams, no addition of material from forma¬ 
tions other than those then exposed in the basin need be assumed. 

Department of Geology, 

State College of IVashington. 



PEBMEABILITT OF THE INTESTINAL IfUCOSA 
TO NATIVE FECAL BACTERIA 

LaVebne Almon Barnes 
(Rectivtd for ptAUeoHon Ptbnary 15, X939) 

Vaccuws made from cultures of members of the Bscheriehia coli* 
group isolated from the intestinal tract have been used for various 
purposes. Thus, they have been employed by Satterlee (1), and Tor- 
rey and Rahe (2), in treating cerUun cases of intestinal toxemia; 
Jackson and Picirard (3) in eczema; by Went (4) in colitis, and by 
Kauntze (5) in rheumatoid arthritis, rheumatism, and allied condi¬ 
tions. The authors in each case reported beneficial results from the 
treatment. These vaccines were given subcutaneously. No data upon 
the oral administration of colon vaccines were found. The eflFcctive- 
ness of this method of administering the vaccine will, to some extent, 
be determined by the permeability of the intestinal mucosa. In deter¬ 
mining the value of local immunity, it is desirable to compare the 
effectiveness of various methods of vaccination in stimulating the 
production of agglutinins for native members of the Escherichia col* 
group. 

l^e following experiments were designed, therefore, to determine 
whether the oral adminstration of autogenous colon vaccines will re¬ 
sult in an increase in the agglutination titer for these organisms, and 
whether it is just as effective as the subcutaneous and intravenous 
methods. 


EXPERIMENTAL DATA 

Fresh feces from each rabbit were suspended in sterile broth or 
peptone water. After thorou^ mixing. Gram stains were made of 
smears from the suspensions to determine the predominating type of 
organism. Prom 40 per cent to 90 per cent of the organisms observed 


1. BMhaNefala eeU (iMfetfia, ISSS) OuttlliDl uS Cktlam. ISIS. SyMyai: Bm< 
iwtaB mU e i> M nii » RMhMieh, ISH, BmUIu MU Mmaab SUnSMS, 

lISS, BMUrinm aeU (RMhotah) IiMniMin aaS HMitMB, ISSS; SmIUm mU (MiM m 
ieh) Niioh, ISOO. IS tk* mm smp !• lMk«tl«klS (DhSm). SpiiMyMi 

BmUIbi mU Mamulor DwhM, ISOO; BMtaitM mmmwIot, WaWiiiSi Tlwirtli. 
B A. B, ISSO 
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were Gram n^athre short rods. Streak plates were then made on 
Eosin>Methykii^Bhie agar from each fecal sample, and colonies typi¬ 
cal for members of the Esck. coH group were transferred to agar 
slants. Gram stains and cultural characteristics indicated pure cul¬ 
tures of the coli group, the majority of which were of the saccharose- 
fermenting type. Agglutination tests were conducted with the organ¬ 
ism isolated from each rabbit and the homologous serum. 

Vaccines were made from twenty-four-hour growths of each or¬ 
ganism on isotonic agar, and suspensions were made in sterile physi¬ 
ological saline. The vaccines were standardized by turbidity compar¬ 
isons, the estimated number of organisms present being two billion 
per cubic centimeter. The vaccines were killed by heating at 70* 
Centigrade for one hour. Sterility tests were negative. No preserva¬ 
tive was added. 

Five rabbits were used in the oralty vaccinated group. The vac¬ 
cine was introduced through a small rubber catheter attached to a 
syringe. Bach animal received a total of 10 doses of 10 cubic centi¬ 
meters each, making a total of approximately 200 billion organisms. 
The vaccme was given on alternate days. No attempt was made to 
erode the intestinal mucosa before administering the vaccine. Food 
was kept before the animals at all times. Each animal in the subcutan¬ 
eous and intravenous groups received 3 doses of 1 cubic centimeter 
each, making an estimated total of 6 billion organisms. Four rabbits 
were used in the subcutaneous group, and three in the intravenous 
aeries. 

Agglutkiation tests were omducted on each animal after a rest 
period of eleven days following the last dose of vaccine. live organ¬ 
isms were used in dl agglutination tests. 

The results of vaccination by the three methods employed are given 
in Table 1. 
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Tabu 1 


Aggli i ri nlm In die Blood of RnbUts following Onl, Sobcwteweoos, nnd Intnr 
venotis Vacdnerion with Nndve Fecal Bacteria 
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Certain of the anioiala U9«l in the above experiment were given 
further vaccination to determine whether continued adminiatration of 
the vaccine would result in an increased agglutinin production. The 
treatment and results are shown in Table 2. 

Tabu 2 


Agg^odniai in dM Blood of Rabbiti Sabjected to further Vacdnatton by the 
Oral and Subcutaneous Mediods 
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Rabbit 2 was later pven 3 subcutaneous doses of the vaccine in 
1 cc. amounts, making a total of 226 tnOion organisms. FoUoudng the 
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rest period, the ag^utination titer was found to be positive in a serum 
dilution of 1:768. 


DISCUSSION 

From the results in Table 1, it appears that there usually are ag- 
ghttinins for native members of the Bsch. coli group in the blood of 
normal rabbits, but, when present, they are weak. This is further evi¬ 
dence that the intestinal mucosa may vary in its permeability to in¬ 
testinal organisms. Kraus and Loew (6) believe that the sera of new¬ 
born animals possess no agglutinating power for intestinal organisms. 
Kauntze (5) believes that there are no agglutinins for coliform bacilli 
in the blood of healthy human beings. Zinsser states, however, that the 
normal sera of adult animals and man will often agglutinate these 
organisms in dilutions as high as 1:10 or 1:20 (6). This condition, he 
says, is possibly referable to the habitual presence of these organisms 
within the body. The observations of Kraus and Loew support this 
assumption. The experiments reported in the present paper also favor 
this view. 

It may also be noted that the intravenous method of vaccination 
resulted in more uniformly high titers than the other two mediods 
used. This may be due to the antigen reaching the receptive cells in 
greater concentration. While in these experiments there was no sig¬ 
nificant difiFerence between the results obtained in the oral and sub¬ 
cutaneous groups, the subcutaneous method has been shown to be 
superior to the oral method in the case of typhoid immunization (7). 
The fact that rabbit 2 failed to produce agglutinins demonstrable in 
the blood stream as a result of oral vaccination, but diowed a relativety 
hig^ agglutination titer after subsequent subcutaneous vaccination, in¬ 
dicates dut the subcutaneous method is also more effective in the case 
of immunizatim with coli. Although this animal does not furnish suf¬ 
ficient evidence upon which to base conclusions, it serves to indicate 
that oral introduction of organisms may result in an imperviousness 
of the intestinal mucosa as claimed by Besredka (8). The negative 
results in this animal in the normal agglutination tests, and after oral 
vaccination, may have been due to an inherent impermeability or one 
acquired as a result of the constant presence of the organisms in the 
intestinal tract 
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CONCLUSIONS 

Agglutinins in the blood of normal rabbits for certain native mem¬ 
bers of the Esch. colx group are either absent or very weak. The in¬ 
testinal mucosa does not in all cases become impendous as a result of 
constant exposure to the organisms in the fecal mass. Oral vaodnation 
results in an increase m the agglutinin titer in some rabbits but not 
in others. The oral method in some rabbits is just as effective in stim¬ 
ulating the production of agglutinins as the subcutaneous method. 
Intravenous vaccination brings about a more uniform rise in agglutin¬ 
ation titer than the subcutaneous and oral methods. These results have 
a bearing on Besredka's theory of local immunity. 
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THE FLOWERING AND FRUITING HABITS 
OF LOBIATIUM* 

Edith Hasdin 

(Received for pMicaHon Jammiry 5,1929) 

Early in the spring of 1927, some interesting as well as puzzling 
otMervations led to the belief that further investigation of the flowering 
and fruiting habits of certain species of Lomatiutn ' would be worth¬ 
while. 

The first suggestion that there was anything unusual in their habits 
came while the writer was making illustrations of the various species 
of Lomatium found in the vicinity of Pullman, Washington. In order 
that this work might be in early prc>gress, the very first umbel of L. 
Grayi, which appeared in March that spring, was eagerly plucked. 
Nothing unusual was noted until a minute examination was made to 
determine the exact form of the flowering parts. Then appeared a 
surprise, for here was an entire umbel, every flower of which lacked 
styles. 

In the hope of explaining this situation, spedmens in the herbarium 
of the State College of Washington were examined. Many of these, 
collected at various stages of the blooming season, showed perfectly 
developed styles. Then came the following question: Why should this 
fresh umbel possess no styles ? Was this a common occurrence or merely 
a rare abnormality? Did other species of Lomatium behave in this man¬ 
ner? Would flowers bearing no styles set fruit? 

A solution was sought amcmg the various botanical publications, 
but all monogr^ihs and floras failed to give any suggestion that a 
Lomatium blossom ever appeared without styles. Certain statements 
were noted, however, which attracted attention to another problem. 
There seemed to be some little contradiction among the different des¬ 
criptions concerning the presence and condition of the stylopodium in 
the genua Lomatium. The umbel at hand, fresh from the field, showed 
perfectly developed stylopodia. Yet, several descriptions of the genus 
stated ^t these structures were totalty wanting. Thus, it seemed ad- 

* OoBtriWtIoB from tfco DopftrtmoBt of BetaBy, Btato Obllogo of WtaUagtOB, Vo. 19. 

1. OiOod OofSWoUU br tto foUowm of tfeo AmoriuB Goto. 

15 



16 


Research ShuRes, State CoBage of WaMagton VoL. 1 


Tisable to extend the icope of the inveitigitioa to cover the ite ti ii of 
the ftylopodium m welL 

A careful examinatum of keyi and generic deacriptiaoi written bjr 
outatanding botaniata revealed a divergence of ofMniooa. The follow¬ 
ing authoritiea declare the atylopodium wanting: Engler and Prantl, 
Couher and Roae, Coulter and Nelaon, Rydberg, Wooton and Stand- 
ley, and Henry. Piper and Beattie aeem to be incooriatent in their dea- 
cription of thia atructure. In their generic deacription thqr atate it to 
be wanting, while in one key aaaert it to be flat or none, and in a aec- 
ood key to be flat or obsolete. Jepson states, “stylopodium wanting or 
not obvious in the fruit” Britton and Brown declare the "sQrlopodium 
depressed or none.” Small describes the condition as that of a "didc 
with a depressed atylopodium, or flat” Gray offers a key character, 
“with depressed atylopodium”. The opinion of Bentham and Hooker 
is found in their description of PeueedamttH, an old world genus in 
which they include the American Lomatium. Their description, when 
translated, states that the atylopodium is small and centrally located, or 
rarely is thick-conical. 

^^th these diverse descriptions in mind, a cloae observation, ex¬ 
tending throughout two spring seasons, was made of living native 
plants of the species avail^Ie near Pullman, Washington. These in¬ 
cluded If. Gormam, Groyi, tritematum and fttaeraeorpum. Occarional 
data were obtained in Idaho and Washington of L. ambiguum, utrieu- 
lahm and an unpublished species from the Snake River cai^on. Dur¬ 
ing the summer of 1928, another unpubliriied species, from the moun¬ 
tains of western Washington, was observed throughout a period of 
five weeks. 

The problems concerning these, when definite^ formulated, were 
as follows: (1) To determine the relation between the abse^ of 
styles and the setting of fruit, in the available qweies of Lomatiim. 
(2) To determine the time, within the blooming period, during which 
the styles are produced. (3) To determine throughout the bloomiog 
season, the position within the umbel and umbellets, of the flowers 
which do possess styles. (4) To arrive at some conclusion concerning 
the status of the atylopodium. 

The method of investigation emplojred rested primarily upon the 
individual examination of thousands of flowers, with the aid of a 
binocular microscope. Representative umbels' of the various 
were collected at intervals of two or three days from the «wn*» the first 
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bloatomt appeared in March, until well into the fniiting period in June. 
Two urab^etfe' were chosen at random from each of three positions 
within the umbel: outm', medial, and inner. All flowers of the selected 
umhelkts were separated from their respective rays and examined, 
one by one. 

As the general investigation proceeded, there were noted within 
the genus, peculiarities which apparently had received no attention 
and which none of the above mentioned authorities seemed to discuss. 
Outstanding among these was the observance of a definite relation of 
the time of season to the presence or absence of styles. This phase of 
the study came to be the subject of the greater part of the data 
collected. 

Late in the second season of the study, the tentative findings were 
related to Mr. Wilhelm N. Suksdorf, who called the writer's attention 
to the observations, concerning the flowering habits of another species 
of Lomatium, that he had published. These observations were found 
to be set forth in the original description of Lomathtm flaoum, in "Al- 
legemeine Botanische Zeitschrift", 12: 6, 1906. Mr. Suksdorf has 
assured the writer that in the original manuscript of this paper, he 
had given a more complete discussion of the moridiological nature 
of the flowers of this species. However, the editor eliminated 
much of this material. A translation of Mr. Suksdorf’s description 
reveals that he observed in L. flavum the following conditions: The 
plant produces a primary axis which terminates in a stunted stalk 
or a single compoimd' staminate umbel From below the ground surface 
the stem gives rise to a circle of branches, usually three in number, all of 
which terminate in solitary umbels, bearing either all staminate flowers 
or sometimes a mixture of staminate and a few perfect flowers. These 
three branches produce smaller aerial axillary branches which termi> 
nate in solitary umbels, bearing some perfect marginal flowers. In the 
subsequent axillary branches, the perfect flowers appear numerously, 
but again, always in the outer rows of umbellets, and here only as the 
marginal flowers. 

The fact that L. flavum had been found to possess such characters 

S. n* tm “mbd" U4 ‘‘nbnM’* m imS m UOmtA la Jm Onr’a “LMMa* 
la Betaar,” T4.TB, ISST. 
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added aU the more interest to the investigation of the habits of other 
species of Lomatium. 

The first seasonal relationship came to be established when it was 
found that the first umbel, in all the species but one, lacked styles 
entirely. This behavior was repeated in so many cases that it came to 
be considered the normal condition. 

The second series of umbels whidi followed, were larger and 
showed the presence of styles only in the marginal flowers of the outer 
umbellets, (Fig. 4 and 5). As the season progressed, the pattern of 
style-bearing flowers in the successively appearing umbels, included 
not only the marginal flowers of outer umbellets, but also the flowers 
nearer and nearer the center of both umbellets and umbels. By the 
end of the blooming season, even the central flowers of some of the 
umbellets were observed to have styles. However, diese were very 
few, and especially were they rare in the center of the innermost um- 
bellets. Thus, there was noted a constant tendency for the style-bear¬ 
ing flowers to be located in the outer circles of the umbellets and to be 
most plentiful in the outer circles of the outer umbellets. 

A variation of this scheme was found in L. Gomutm, which presents 
asymmetrical umbels, (Fig. 3). These were observed to be constructed 
in such a manner that one ray was much longer than die others. The 
umbellet of this long ray was the first to exhibit the presence of styles, 
and as with other ^ledes, the style-bearing flowers were located in the 
outer circle. As the season progressed, the two umbellets whose rays 
were second in length showed the presence of styles in their outer 
circles, in addition to those shown in the long-rayed umbellet Very 
rardy did the innermost umbellets, which were small and few- 
flowered, show any presence of styles. 

L. Gormam also differed from the species having symmetrical um¬ 
bels, in that it showed a much higher percentage of flowers with abor¬ 
tive or abbreviated styles. As noted in the tabulated data, (Table 2), 
these appeared most plentifully during the early part of the blooming 
season and became comparatively rare during the latter part of die 
season. 

A casual field observation led to a recognition of the fact that 
among the species of Lomatium having 83 rmmetrical umbels, the first 
umbel of each {flant withers without setting any fruit. Thi|i condition 
correlated well with the absence of styles in the first s^ipearing umbeL 
Cross sections of the ovaries of stykless flowers showed that ovules 
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were laddng, a condition which accounted for the inability to set fruit, 
(Fig. 1 and 2). 

In L, Gormani, it was noted that in the first umbel, two or three 
flowers of the long-rayed umbeUet, (Fig. 3), would show setting of 
fruit This also correlated well with the presence of styles in only a 
a few flowers of this same umbellet. The remainder of the flowers of 
the first umbel shriveled, and set no fruit 

Another outstanding feature which showed relation to the season, 
was the noticeable difference in size of the first umbels and those ap- 
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pearing as the season progressed. Especially in L. Grayi and L. triter- 
natum was this noted. In the latter, the first umbel was usually from 
a fifth to an ei^th the diameter of those appearing durmg the late 
part of the blooming period, (Pig. 4 and 5). 

Tabulated observations of £,. Grayi here presented are illustrative 
of conditions of the species having symmetrical umbels. These data 
were selected as typical, from a large mass resulting from the examin¬ 
ation of the flowers of thirty-eight umbels of living plants. 
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Tabulated observation of" atiother spedes, L. Conmm^ are pre¬ 
sented to illustrate the eoedidoii m a XfOmetjaai wtiidi possesses an 
aqrimnetrical umbel. These date were selected as typcal from the 
^ resnhs of observations of flowers of forty-six umbels, all of which 
were from living plants. 

Table 2 


LouAinnf Goucaxi (Howw.) Goult. ft Ron 
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While the observations concerning the conditions of styles were 
being made, a close check was kept, also, of the stylopodium. During 
the entire study, not a flower was found which ladced a stylopodium. 
Of the ei^t species examined, in fresh condition, all possessed stylop* 
odia of the depressed type. There was noted a variation in color, but 
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very littk in form. A plausible explanation of the reason that Lonw- 
tiums had been described as lacking this structure, pieaentied itself 
when the fresh flowers were compared with the herbarium material of 
the same species. It was noted that in the dry spedmens, the sQrlop- 
odium had shrunk to such a degree as to be inconspicuous. The fact 
that many of the workers were obliged to obtain their descriptiom 
from the dry material, accounts, perhaps, for their belief that the 
stylopodium was lacking. 

Twenty-seven additional species and two forms of Lomatium, from 
the Herb^um of the State College of Washmgton, were examined 
and found in every case to possess stylopodia. These were the fol¬ 
lowing : L. anomalum, brevifolium, Canbyi, caruifoHum, ctreumdatum, 
cous, CusiekH, doucifolium, dasycarpum, DonHellH, farinosum, Geyeri, 
Gormani, forma purpureum, laevigatum, macrocorpum, var. artemis- 
iarum, Martindalei, montanum, nevadense, oreganum, nudicoule, or- 
ientale, Piperi, platycarpum, platyphyttum, robustius, Suhsdorfn, to- 
mentosum, vaginatum, and WaisonL 

SUMMARIES 

Space does not permit the presentation of a summary of data for 
all the species observed. The summaries concerning two tyincal q>ecies, 
L. Grayi, and L, Gormani, are offered. 

Loicatium Grayi Coult. and Rosa 

1. A depressed stylopodium, pale gree n in color, and minutety 
glandular on the surface, was fotmd to be present in every flower ex¬ 
amined. 

2. The first flowering shoot to appear on each plant, invariably 
withers and dies without setting fruit. 

3. Although the blooming period began March 30, no flowers pos¬ 
sessing styles were found until April 20. 

4. The first flowers to show the presence of styles are invariably 
located in the outer rays of the outer umbellets. As the season pro¬ 
gresses, styles occur aim in flowers of the more centrally located rays 
of both outer and medial umbellets of the successively formed umbels. 
Umbels appearing during the latter part of the blooming season may 
show the presence of styles throughout, although the most centrally 
located umbellets show by far the least percentage of style-bearing 
flowers. 
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5. Only one flower waa found which possessed an abortive style. 

6. Umbellets which produce flowers with styles usually are sur¬ 
rounded by ''teafy" involucels. 

7. Twenty-one herbarium specimens of L. Grayi were examined. 
An showed a constant tendency for the earlier flowers to set little or 
no fruit, while the specimens collected during the latter part of the 
season shotved an abundance of fruit. The fact that the flowers whidi 
set the most fruit tend to be located in the outer portion of the outer 
umbellets, was weU illustrated. 

Louatium Goxmani (Howsll) Coult. a Ross 

1. In this species, the umbel is formed in such a manner that one 
umbellet possesses a much longer ray than any other, thus producing a 
condition of asymmetry. This long-rayed umbellet is the first to exhibit 
flowers with styles and also the first to show the setting of fruit. 

2. During the earlier part of the blooming season, the appearance 
of abbreviated or abortive styles was noticeable. By the end of the 
season they were rarely found in this condition. 

3. A depressed stylopodium was found to be present in every flower 
examined. 

4. The presence of numerous glandular pits on the upper surface 
of the stylopodium, was noted. A tiiin secretion oozed forth from these 
pits while the flowers were fresh. 

5. A few flowers, located in the inner position of the umbellets, 
were seen to have the two halves of the stylopodium fused into one. 
This condition was not common, however. 

6. Twelve herbarium specimens were examined. Those collected in 
the earlier part of the season were noted to have set much less fruit 
than those of the latter part of the fruiting season. 

7. In both the fresh specimens and the herbarium material, there 
was a well defined tendency for the long-rayed umbellet and one or 
two of the outer remaining umbellets to set, by far, the greater share 
of the fruit Very few cases were found in which the innermost um- 
bellets set any fruit at all Girrelated with this was the observation 
that very few cases were found in which the flowers of these inner 
umbellets showed the presence of styles. 

GENERAL CONCLUSIONS 

1. After examining over five thousand blossoms of Lomatium rep¬ 
resenting the species Grayi, Gormam, tritematum, ambiguam, macro- 
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carpum, utriculatum, and two unpublished species, and finding among 
these living blossoms no case in which the stylopodium was l ac kin g, it 
seems reasonable to conclude that the flowers of these qiecies do noi^ 
mally possess a stylopodium. It is invariably depressed in form. 

2. The size of the successively product umbels increases as the 
season advances. 

3. Among the species of Lomatium bearing symmetrical umbels, the 
first scape produces no flowers which bear styles. It soon withers 
without setting fruit. The one species studied which produced aqrm- 
metrical umbels, was the only one to show the presence of styles in the 
blossoms of the first shoot. 

4. Cross sections of flowers having no styles, showed that the 
ovaries were greatly reduced in size and that the ovules were lacking. 
Thus it is concluded that flowers bearing no styles can set no fruit. 

5. Styles may be found in all degrees of completeness from total 
abortion up to a normal condition. Some species, such as L. Groyi, 
showed a much smaller percentage of abortive styles than others. The 
abortive condition occurs more frequently during the early part of the 
season than during the latter. 

6. In the symmetrical umbels, the flowers which bear styles and 
thus set fruit, tend to be located in the outermost part of the outermost 
umbellets during the earlier part of the season. As the season pro* 
gresses, such flowers appear, also, in position nearer and nearer the 
center of both umbellets and umbel. By the latter part of the bloom* 
ing period, the entire umbel may posses styles and accordingly set 
fruit, although the flowers of the innermost umbellets usually do not 
do so. 

7. In the asymetrical umbels of L,. Gormani, the marginal flowers 
of the long*rayed umbellet are the first to show the presence of styles, 
and also the first to show the setting of fruit. As the seastm progresses, 
the next longest rayed umbellets also produce style*bearing flowers and 
accordingly set fruit Very rarely do the innermost umbellets, which 
are very small and dwarfed, produce style*bearing flowers and thus 
very seldom set fruit. The long*rayed umbellet and the two next in 
length of ray, set by the far the greater part of the fruit 

8. Observations of Leptotaenia multifida and L. salmoniflora show 
a seasonal floral development strikingly similar to that of Lomatium. 

The study here presented was carried on in the Botany Deportment 
of the State College of Washington, during the springs of 1927 and 
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1928, under the direction of Dr. Harold St. John, to whom the writer 
wishes to expreu her grateful appreciation for valuable suggestions 
and helpful criticism. She wishes also to express her gratitude to Mr. 
Wilhelm N. Suksdorf for his assistance m interpreting the description 
of Lomatium flavum. 

Department of Botany, 

State College of Washington. 



PLANTS OF THE HEADWATERS OF THE 
ST. JOHN RIVER, MAINE 

Habold St. John 

(Rtethitd for pMieoHom January 25,1929) 

The headwaters of the St. John River lie in the largest wild and 
unsettled tract in the state of Maine. Here, as in the western states, the 
region is divided into square unnamed townships, which are cited 
by township and range numbers. This tract is over 100 miles in length, 
yet its flora is practically unknown. As the identity and the distribu¬ 
tion of the New England flora is being studied closely, it seems desir¬ 
able to publish the following list of the plants of this little-known 
region. 

George L. Goodale, later Dr. Goodale, who was for many years a 
professor of botany at Harvard, was the first botanical explorer of the 
St. John headwaters. In 1861, the year following his graduation from 
Amherst, he was made botanist and chemist of the newly organized 
Scientific Survey of the State of Maine. The personnel of the survey 
was appointed by the Governor, and by the Secretary of the Board of 
Agriculture, who was Goodale’s father. The directors were Ezekiel 
Holmes, naturalist, and Charles H. Hitchcock, geologist. In spite of 
the unsettled conditions resulting from the Civil War, these scientists 
were instructed to visit several large areas, to investigate their "geology, 
natural history, agriculture and physical geography, with especial refer¬ 
ence to the resources and capabilities of the public domain."* 

Following these instructions, on August 7, 1861, Dr. E. Holmes, 
Prof. C. H. Hitchcock, G. L. G<x)dale, A. S. Packard, Jr., with seven 
boatmen and hunters, ascended the East Branch of the Penobscot 
River, then descended the AUagash River. At Long Lake the party 
divided, and on September 7, Hitchcock, Goodale, and Johnson crossed 
overland thirteen miles to Seven Islands on the main St. John River. 
They planned to ascend to its headwaters, but on account of the low 
stage of the river went only about fifteen miles to T. XI, R. XVI. 
Turning back they descended the St. John past the mouth of the Alla- 
gash, past Fort Kent, to Woodstock, N. B. 


1 . Bl>a Abo. B«pt. Im. lit. BosfS AgtL, 94, ISSl. 
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In 1862 a party from the Scientific Survey again visited the region. 
Prof. Hitchcock, with Goodale, O. White, and two guides started from 
Moosehead Lake on May 19. The ice had broken up the previous day, 
and a cold steady rain was falling. They crossed Northwest Cany and 
ascended the West Branch of the Penobscot. Then they followed up 
the North Branch, then the Northeast Branch, to its source in Lake 
Abacotnetic, which they reached on May 23. Carrying across they 
reached the St John River, above St. John Pond, where it was no 
larger than a brook. Even this early in the season the water was too 
low for easy going on the twenty~three miles down stream to Baker 
Lake. They pushed on at a good rate, reaching Seven Islands on May 
29. This tied in with their previous exploration, so they left the main 
St John, carrying over to the Allagash. Ten days sufficed for this trip. 
The previous one gave Dr. Gooodale even less time in the area. Still, 
he collected a good many plants, which were deposited at the Portland 
Society of Natural History. In the published reports of the Scientific 
Survey, 1861 and 1862, he mentions numerous species. Some have no 
definite locality, but others are recorded from definite places. Of these 
a number came from the upper St. John. Other records were published 
in the Portland Society Catalogue of Maine Plants.' Unfortunately in 
1866, Goodale’s botanical specimens were destroyed in the Portland 
fire. A very few duplicates had been distributed. These may be con¬ 
sulted in the Gray Herbarium and elsewhere, but for the great major¬ 
ity of Goodale’s records, one has no possible means of verification. A 
few of his records will always remain doubtful. After stud 3 ring the 
results of his two years of exploration, Goodale was able to distinguish 
two natural floral areas within the state.' One of these, which he 
called the "St. John district," was the northern and western portion 
of Aroostook County, delimited by a line on his map from the Boun¬ 
dary Branch to Grand Falls. He cited fourteen plants as typif)ring 
this area, ones thought to be of primarily northwestern distribution. 
He indicated the coincidence of this area with the occurrence of cal- 
ciferous slates. Subsequent collectors still find these plants interesting. 
Their rarity and their calcicolous habitat have drawn many a botanist 
to northern Aroostook County. 

Dr. J. A. Cushman is the only other botanist who is known to have 

S. GoodAl«, O. L.. and BUka. Joaapk, Tka Portlaad CataloffM of Itelao PUnto, Pro& 
Portlaad Boo. Hat Hbt 1; Itet. 
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collected extensively within the Area being considered. Betmen.'tlifr 
eleventh and the fourteenth of September, 1907, be collected ISQ^lpecI;- 
mens near the Little Black River Rapids. In this number are nl d itWjft 
species not found by Dr. Goodak or the writer. The specimieiii nrt 
deposited in the Herbarium of the Boston Society of Natural IIlMoiy. 

With the aid from a Sheldon Travelling Fellowriiip, of Harvard 
University, as well as an assistantship, and the loan of collecting 
ial from the Canadian Geological Survey, the writer explored and 
studied the flora of the headwaters of the main St John River. For¬ 
tunately it was possible to arrange to have as companion and asristant 
Dr. George E. Nichols of Yale. With two guides and two twenty-foot 
canoes* the start was made from Kineo oh Moosehead Lake, Juty 5, 
1917. By the use of an auto truck the outfit was portaged over a new 
lumber road to Pittston Farms, in the town of Pittston, Somerset 
County, Maine, thus saving the Northwest Cany and three da 3 rs of 
hard paddling through the back waters on the West Branch of the 
Penobscot. By travelling steadily, Abacotnetic Bog was reached on 
July 8. The next day the three-mile cany was made to St John Pond. 
On July 15 camp was moved down to Baker Lake. Only July 20, the 
lake was left behind, and the long trip down the St John River was 
made with more frequent but shorter stops. Fort Kent, the destination 
of the 250-mile canoe trip, was reached on July 29. The collections 
totaled 1604 sheets, including 352 species, while 114 others were ob¬ 
served, and 2428 notes upon {dant distribution were made. The speci¬ 
mens were divided into five seta. These may be consulted in the Her¬ 
barium of the New England Botanical Club, the Eaton Herbarium of 
Yale University, the Canadian National Herbarium, the United States 
National Herbarium, and the New York Botanical Garden. 

An additional result of this trip was the improvement of the method 
of pressing plants by the use of double-faced ventilators and artificial 
heat This has already been published.* It was realued that on this 
long, bard canoe trip the botanical outfit must be reduced to a mini¬ 
mum. The ordinary method of using driers and daily spreading diem 
in the sun to have its heat drive off the moisture did not seem usable. 
They were bulky and heavy, and in a r^on of coothmous boggy for¬ 
est and frequent rains, neither dry ground nor sun could be d^enileid 
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By aeeesnty the new method was derdoped; onfy a few driera 
ire^ itaM hi the first preMore. in the second pressure driera were 
cfimhiated and the plants alternated between double-faced ventilators. 
This second press was suspended from a tripod over an open camp fire. 
It needed but little attention and in five or six hours turned out com¬ 
pletely dry specimens, nicely preserving the natural color. Further de¬ 
tails can be found in the article just referred to. 

Nearly twelve years have passed since the writer made this botani¬ 
cal exploration. It is for many reasons undesirable to allow such an 
interval between a trip and the publication of its results. Yet, at times, 
delays seem unavoidable, and in this case they were caused by the 
World War and by the removal of the writer to another state. In 
order to bring this list up to date with the important recent monograidi- 
ic revisions, it has been necessary to ask the assistance of a number 
of botanists. Mr. S. N. K. Sanford has kindly verified several of Dr. 
Cushman’s plants. The writer is under especial obligations to Prof. 
M. L. Femald of the Gray Herbarium for assistance in organiring the 
trip, for help in the determination of cntical specimens, for recent veri¬ 
fications, and for many constructive suggestions. 

From the region of Fort Kent, St. Francis, and the Allagash River, 
many botanical collections have been made. Further upstream the 
flora is quite unknown. Hence this list of plants will include the valley 
of the main St John River from just above the mouth of tiie Allagash 
River up to the headwaters. Also all known records are included for 
the No^ Branch of the West Branch of the Penobscot River from 
Pittston to T. IV, R. XVII, and for the North East Branch of the 
North Branch of the West Branch of the Penobscot to its source in 
Lake Abacotnetic. The records for the drainage of the Penobscot are 
less complete than those for the St. John, since both Goodale’s party 
and the writer's party hurried up ^is shallow stream for fear of 
being stranded by the fall of the water. Field notes were kept, record¬ 
ing every plant seen and reo^ized, every day of the trip. These, to¬ 
gether with the specimens collected, give with considerable detail the 
range of the metnbers of the flora. In previous studies of plant dis¬ 
tribution this great area on the western border of Maine has always 
^tpeared a blank. It semns wise, therefore, to print in a condensed 
form all of these records. Particularly so, since Ae region dmough its 
inaccessibiUty, the great difficulty of travel, and the large expense in- 
vtdved^ U not likely to be soon revisited by other botanists. 
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The i^ytiofnpliy and feolo^ of die region wtU be deaciftad 
briefly. The area it a ptatean of moderate elevation. The height nl 
land on the St. John Carry between St. John Pond and Itoke Abaeot* 
netic is 1694 feet The slope from this is very gradual to 606 feet at 
the mouth of the Allagash River. Occasionally ridges rise above flhe 
general level, but never more dian a few hundred feet. No mountains 
are to be seen. 

The country rock shows several formations. On the North Branch 
of the Penobscot, massive clay slate ledges cross the river, forming 
Leadbetter Falls in T. IV, R. XVIII. Green Mountain on the western 
river bank rises some 500 feet above the river, showing exposures of 
an argillaceous rock. On the North Bast Branch in T. V, R. XVIII, 
ledges of mica schist are observed. Except for a few small areas, this 
mica schist is the country rock northward for many miles. Along 
Woboostoock Stream in T. VI, R. XVI, clay slates are again met with. 
From the mouth of the South West Branch of the St. John, limy gra¬ 
vel beaches were met frequently to the northern boundary. These were 
mostly resorted glacial gravels and not derived from the country rock. 
At the Little Black River Rapids, in T. XVII, R. XI, the rock resem¬ 
bled a talcose schist. Limy slate ledges outcrop above Seven Islands 
and at the Big Black River Rapids. Except for these few ledges along 
the rivers, the rocks are not exposed. They are deepty covered with 
^dal drift. This is heterogeneous, but largely of acid crystalline 
rocks. However, from half way down the St. John to Fort Kent the 
river gravels contain many limy boulders, and the beaches support a 
noticeable calcicole vegetation, including Tofieldia gluHnosa, AUium 
Schoenoprasttm, var. tibiricum, Equisetum varUgotum, Astragolut ol- 
pinut, var. Brunetkmus, Potentilla frutieosa, and Hedysontm boreoU. 
Greenish serpentine boulders were noticed, but they had no appreciable 
effect on the vegetation. 

The few ridges that rise above the general level, have on their 
upper dopes good stands of hardwood trees, such as sugar maple, 
mountain maple, and beech. The great expanse of the plateau is boggy 
and densely covered with an ever g re en forest The primeval stand pro¬ 
bably contained much white pine, but now only a few of these old trees 
are left From Dr. Goodale’s statements we know that this whole aree 
had been lumbered well before 1861. Because of the dampness of ffm 
region, fires have not been serious. Small burnt areas occur here and 
there, but the only large area burnt, and rebnmt, is below the moofft 
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of North West Branch of the St. Johi^ River. Elsewhere secrad- 
growth woods have sprung up vigorousty^ making dense stands of 
mixed spruce and fir. On the average, evety acre of this section is 
hunbered every thirty years. From a distance the fbrest lodes green 
and attractive. On a close inspection it is found, however, that the 
forest floor is covered with slashings, and that the vegetation is in a 
sadly mutilated condition. The undershnibs and the herbaceous peren¬ 
nials are scarce, and usually stunted or malformed individuals. Un¬ 
disturbed woodlands were seen only on the slopes of some of the 
hardwood ridges; and on Green Mountain. slopes of the latter 

were too steep to lumber. Here the rocks were covered by a thick 
mat of mosses, and festooned with Polystichum Braunii, var. Purshii. 
Towering above were primeval trees such as balsam poplars four feet 
in diameter and ninety feet high. Undisturbed natural conditions 
were also found in the wet meadows and on the shelving shores of 
the nver. 

Near Pittston on the Penobscot, and from Seven Islands north 
on the St. John, alluvial islands and intervales were encountered, 
where fine big American elms shaded the waters. 

Several lakes have been mentioned, but they are all in reality 
nothing but small ponds. Other branches and other rivers, heading 
not far away, spring from great chains of lakes. These store the 
waters, saving plenty for the summer months. Thus, th 
northern Maine a paradise for the canoist and camper. Lake 
been said, are conspicuously absent in the area studied. 

The rivers are narrow, shallow gutters on the gently sloping 
plateau. Within a few hours after the rain, most of the water has 
rushed violently down stream, and the headwaters have dwindled to 
a trickle of water between the rounded boulders of the stream bed. 
This is the factor that makes the region so very inaccessible. Goodale, 
in 1861, it will be remembered, was unable to ascend the main St. 
John more than fifteen miles above Seven Islands. In 1862 he started 
in May,, the day after the ice moved out, and even so, had trouble navi¬ 
gating the WoboostOQck Stream because of low water. 

May and June, 1917, were exceptionally rainy months in New 
England. According to local testimony at Kineo, it rained steadily 
from May 1 until July 3. The start was made on July 5, During the 
night of the 6 th, the river fcA^six- inches, a s^ous matter. Nichols 
and the writer had walked the banka most of the way in order Jo 
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botanize, but from Green Mountain on, it was necessary to walk so 
as to lighten the canoes. The river became so shallow that one could 
wade it at will. On the last day up stream, even the g[uides had to 
wade and drag the canoes. At St. John Pond the guides constructed 
a dam with logs, birch bark, and stones across the outlet. In five 
days this caused the water in the Pond, which is two and a half miles 
long, to rise a foot. The night before moving down stream, the dam 
was breached. There was but one noticeable stretch of still water 
in the twenty-three miles. The gradient was so steep that the river, 
or Woboostoock Stream as it is called here, pitched down, down, so 
steeply that the guides continually snubbed with their eleven-foot, 
steel-shod poles to check the speed of the canoes and round success¬ 
fully the sharp bends of the river. Even so, the canoes out-ran the 
artificial hood, and for miles scraped the rocks in the shallow water. 
From Baker Lake down the Woolastaquaquam Stream and the River 
St. John there was plenty of water for canoeing 

KEY TO ABBREVIATIONS 

For the sake of brevity, each locality from which there are 
species cited, is represented by a letter or number. These appear in 
the following list and map. The abbreviation P. means that the plant 
was observed by H. St. John and G. E. Nichols at locality P., which is 
Pittston. P no. 2,123, means that the plant was collected at Pittston 
by H. St. John and G. E. Nichols, and that the specimens of it were 
distributed under the collector’s number 2,123. Tlie abbreviation 11 
no. C 2,003, means that the plant was collected by J. A. Cushman at 
locality 11, or the Little Black River Rapids, and ^t his specimens 
will be found with the number 2,003. The names of adventive species 
are printed in italics. 

North Branch ot the West Branch of the Penobscot River 
P. = Pittston, Somerset County, Maine. 

2 — Township IV, Range XVIII, Somerset Co. 

North East Branch of the North Branch of the West Branch 
OF THE Penobscot River 

3. = From Camp 2 to 3, T. IV and V, R. XVIII, Somerset Co. 

4. = From Camp 3 to 4, T. V, R. XVIII; T. V and VI, R. XVII, 

Somerset Co. 
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Main os Bakes Bsanch of the St. John Rives 
St = St John Pond, T. V and VI, R. XVII, Somerset Co. 

W. = Woboostoock Stream, T. VI, R. XVII; and T. VI, R. XVI, 
Somerset Co. 

Wo. = Woboostoock Stream, T. VII, R. XVI; and T. VII, R. XVII, 
Somerset Co. 

B. = Baker Lake, T. VII, R. XVII, Somerset Co. 

BB. = Baker Brook and Baker Bog, T. VI and VII, R. XVII, Somer¬ 
set Co. 

7. = Woolastaquaquam Stream from Baker Lake to Camp 7, T. VII, 

VIII. and IX, R. XVII, Somerset Co. 

Rives St. John 

8. = From Camp 7 to 8, T. IX, X. and XI, R. XVII; T. X, and 

XI, R. XVI, Somerset and Aroostook Counties. 

9. = From Camp 8 to 9, T. XI, and XII, R. XVI; T. XII, and XIII, 

R. XV, Aroostook Co. 

71. = Seven Islands, T. XIII, R. XV, Aroostook Co. 

10. = From Camp 71 to the Big Black River Rapids, T. XIII, and 

XIV, R. XIV; T. XIV, and XV, R. XIII, Aroostook Co 

11. = From Camp 10 to the Little Black River Rapids, T. XV, and 

XVI, R. XTII: T. XVI, R. XII; and T. XVI, and XVII, R. XI, 
Aroostook Co. 

12. = From Camp 11 to the mouth of the Allagash River, T. XVI, 

and XVII, R, XI; T. XVI, and XVII, R. X, Aroostook Co. 

LIST OF VASCULAR PLANTS 
POLYPODIACEAB 
Adiantum pedatum L. P no. 2,056. 

Asplenium vinde Huds. 2 no. 2,055. 

Athyrium angustum (Willd ) Presl., var. laurentianum Butters. W no. 
2,067; 10 no. 2,0^. Field notes credit this or the following variety 
to 2; 3; 4; B; St; 7; 8; 71; 11; 12. 

A. angustum, var. rubellum (Gilbert) Butters. 10 no. 2,065. 
Cystopteris Inilbifera (L.) Bemh. Green Mt in 2 no. 2,068. 

C. fragilis (L.) Bemh. Green Mt. in 2 no. 2,069. 

Dennttaedtia punctilobula (Michx.) Moore. St no. 2,071. 

Onoclea sensibilis L. P; 2; 3; 4; St; W; Wo; B; BB; 7; 8; 
9; 71 no. 2,072; 10; 11; 1^ 
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O. sensibilis, forma obtusilobata (Schkuhr) Gilbert. P; 2; 3; W; 8; 
71. 

Polypodium virginianum L. 2; 10 no. 2,054. 

Polystichum Braunii (Spenner) F^, var. Purshii Femakl. 2 no. 2,064; 
Sl 

Pteretis nodulosa (Michx.) NieuwL P; St; W; BB; 7; 8; 71 no. 
2,073; 10; 11; 12. 

Pteridium latiusculum (Desv.) Maxon. 2; 3; 4; St; W; BB; 7; 8; 
9; 71: 10; 11; 12. 

Thelypteris cristata (L.) Nieuwl. St no. 2,061; B; BB; 10. 

T. Diyopteris (L.) Slosson. P; 2; 3; 4; St no. 2,058; W; Wo; B; BB; 
7; 8; 9; 71; 10; 11:12. 

T. marginalis (L.) Nieuwl. Green Mt. in 2 no. 2,060. 

T. noveboracensis (L.) Nieuwl. P; St; BB; 7; 8; 10; 12 no. 2,059. 

T. palustns Schott. St; B 

T. Phegopteris (L.) Slosson. P, 2; 3; 4; St no. 2,057; W; Wo; B; 

BB; 7; 8; 9; 10; 11 no. C 2,116; 12. 

T. spinulosa (O. F. Muell.) Nieuwl., var. intermedia (Muhl.) Nieuwl. 
3, 4; St nos. 2,062 St 2,063, W; B, BB, 7; 8, 71; 10; 11 no. 
C 2,118; 12. 

Woodsia ilvensis (L.) R. Br. 10 no. 2,070. 

OSMUNDACEAE 

Osmunda cinnamomea L,. P; 3; 4; St no. 2,075; W; B; BB; 7; 8; 9; 
71; 10; 11; 12. 

O. Claytontana L,. 3; 4; St; W; Wo; B; BB; 7; 8; 71; 10; 11; 12 no. 
2,076. 

O. regalis 1,., var. spectabilis (Willd.) Gray. St no. 2,074; W; B; BB; 
7, 8; 9; 10; 11. 

OPHIOGLOSSACEAE 

Botrychium virginianum (L.) Sw. 2 no. 2,078 ; 3 no. 2,079; B; 8 nos. 
2,077 & 2,080; 10. 

B. virginianum, var. europaeum Angstr. 12 no. C 2,173. Determined 
by S. N. F. Sanford. 

EQUISBTACBAE 

Equisetum arvense L. P; 2; 3; 4; St; 10 no. 2,061. 

E. arvense, forma decumbens (Meyer) Klinge. B no. 2,082. 

£. limosum L. 4; St no. 2,085; Wo; B; 7; 8; 9; 71 no. 2,084; 10; 
11; 12. 
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£. scirpoides Michx. 10 no. 2,087. 

E. sylvaticnm L., var. pauciramosum Milde. P; 2; 3; 4; St no. 2,063; 

W; Wo; B; BB; 7; 8; 9; 71; 10; 11; 12. 

£. variegatum Schleich. 8 no. 2,086; 10. 

LYCOPODIACBAB 

Lycopodium annotinum L. 2; 3; 4; St no. 2,092; W; B; BB; 8; 9; 
71; 10; 12. 

li. clavatum L. P; 2; 3; 4; St no. 2,092; W; B; BB; 7; 8; 9; 71; 

10 ; 12 . 

L. inundatum L. 9 no. 2,091. 

L. lucidulum Michx. 2; 3; 4, St no. 2,090; W; B; BB; 11; 12. 

L. obscurum L. P; 2; 4; St no 2,094; B; BB; 7; 8; 71; 10. 

L. obscurum, var. dendroideum (Michx.) D. C. Eaton. 8 no. 2,095; 
9; 11; 12. 

L. sabinaefolium Willd. 8 no. 2,096. 

SBLAGINELLACEAB 
Selaginella selaginoides (L.) Link. 10 no. 2,097. 

ISOBTACBAE 

Isoetes macrospora Dur., f. hieroglyphics (A. A. Eaton) Pfeiffer. St 
no. 2,088; 71 no. 2,089. 

TAXACEAE 

Taxus canadensis Marsh 12 no. 2,098. 

PINACEAB 

Abies balsamea (L.) Mill. P; 2; 3; 4; St; W; Wo; B; BB; 7; 8; 
71; 10; 11; 12. 

Larix laricina (Du Roi) Koch. St; Wo; BB no. 2,101; 7; 8; 9; 71; 

10 ; 11 ; 12 . 

Picea canadensis (Mill.) BSP. P; 2; 3; 4; St; W; Wo; B; BB; 7; 
8; 9; 71; 10; 11; 12. 

P. mariana (Mill.) BSP. St; BB; 7; 8 no. 2,102; 9; 11. 

P. rubra (Du Roi) Dietr. P; 2; 3; 4; St; W; Wo; B; BB; 7; 8; 9; 
71; 10; 11; 12. 

Pinus resinosa Ait. 8 no. 2,100. 

P. Strobus L. P; 2; 3; 4; St; W; Wo no. 2,099; B; BB; 7; 8; 9; 71; 

10 ; 11 ; 12 . 

Thuja occidentalis L. P; 2; 3; 4; St no. 2,103; W; Wo; B; BB; 7; 8; 
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9; 71; 10; 11; 12. 

Tsuga canadensis (L.) Carr. P; 2. 

NAJADACEAB 

Potamogeton alpinus Balbis. 71 no. 2,104. 

P. amplifolius Tuckenn. St no. 2,108. 

P. bupleuroides Femald. B no. 2,105; 11. 

P. epihydrus Raf. St; 10. 

P. gramineus L., var. graminifolius Fries. St no. 2,109; B; 7; 8, 71. 
P. natans L. B no. 2,106. 

P. praelongus Wulf. St no. 2,107. 

JUNCAGINACEAB 

Scheuchzeria palustris L., var. americana Femald. BB no. 2,110. 

ALISMACEAB 

Sagittaria graminea Michx. St no 2,113; 71 no. 2,112; 10; 11. 

S. latifolia WiUd., f. hastata (Pursh) Robins. 71 no. 2,111; 11 no. 
C 2,102. 

GRAMINBAE 

Agropyron caninum (L ) Beauv., f. pubescens (Scnbn. & Sm.) Pease 
& Moore. 8 no. 2,145. 

A. repens (L.) Beauv. P; 2; 3; BB; 8; 9; 71, 10; 11; 12. 

Agrostis alba L. 4; 11 no. C 2,139; 12. 

A. alba 1,., var. maritima (Lam.) G. F. W. Mey. 71 no 2,127. 

A. hyemalis (Walt.) BSP. 71 no. 2,126; 11 no. C 2,081. 
Anthoxanthum odoratum L. 4; 8. 

Bromus ciliatus L. 71 no. 2,144; 11 no C 2,129; 12 * 

Calamagrostis canadensis (Michx ) Nutt. B; BB; 7; 8; 9; 71; 10; 11; 
12 no. 2,128. 

Cinna latifolia (Trev.) Griseb. P;2;3;4;St;W; Wo; B; BB; 7; 8, 
9; 71; 10; 12. 

Danthonia spicata (L.) Beauv. 3; 8 no. 2,134; 9; 71; 10; 11; 12. 
Deschampsia cespitosa (L.) Beauv., var. glauca (Hartm.) Lindm. f. 

8 no. 2,133; 9; 11 no. C 2,087; 12. 

D. flexuosa (L.) Trin. 10 no. 2,132. 

Elymus virginicus L. 11 no. C 2,133. 

Festuca elatior L. introduced at B, fide Goodale p. 338 (1862). 

F. rubra L. BB; 7; 8; 9; 71; 10. 
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Glyceria canadensis (Michx.) Trin. B; 12 no. 2.143. 

G. grandis Wats. 11 no. 2,142. 

G. nervata (Willd.) Trin. 71 no. 2,140. 

G. nervata (Willd.) Trin., var. stricta Scribn. 8 no. 2,141. 

Hierochloe odorata (L.) Wahlenb., var. fragrans (Willd.) Richter. 
9 no. 2,119; 11. 

Milium effusum, L. 3; abundant along the Penobscot; St no. 2,120. 
Muhlenbergia racemosa (Michx.) BSP. 11 no. C 2,138. 

Oryzopsis asperifolia Michx. 2 no. 2,121; 3; St; W; 7 no. 2,122; 8;9; 
71. 

O. canadensis (Poir.) Torr. 8 no. 2,123. 

Panicum boreale Nash. 7 no. 2,114; 8; 9; 71. 

P. huachucae Ashe. 8 no. 2,115; 9; 71. 

P. linearifolium Scribn. 9 no. 2,116. 

P. Lindhcimeri Nash, var. septentrionale Femald. 11 Little Black 
River, E. P. WiUiams & /. P. Collins. 

Phalaris arundinacea L. B; 8 no. 2,118; 71 no. 2,117; 10; 12. 

Phlcutn alpinum L. 11 no. 2,125. 

P. pratense L. P; 3; 4; St; W; B; BB; 7; 8 no. 2,124; 9; 71; 10; 12. 
Phragmites communis Trin. St no. 2,136; 71 Af. P. Keep 
Poa alsodes Gray. 3 St. John & Nichols without number. 

P. annua L. P; 3; St. 

P. palustns L. 3; 8 no. 2,137; 11 no. C 2,151. 

P. pratensis L. P; 3; St; Wo, B; BB; 7; 8; 9; 71; 11; 12. 

P. saltuensis Femald & Wiegand. P no. 2,138. 

P. saltuensis, var. microlepis Femald & Wiegand. BB no. 2,139. 
Schizachne purpurascens (Torr.) Swallen. 2 no. 2,147; 3; St no. 

2,146; W;B; BB; 7; 8 no. 2,148. 

Setana lutescens (Weigel) Hubb. 11 no. C 2,050a. 

Spartina Michauxiana Hitchc. 10 no. 2,135; 11 no C 2,156; 12. 
l^setum spicatum (L.) Richter, var. molle (Michx.) St. John* 2 no. 
2,131; 8 no. 2,130; 9 no. 2,129. 

6 TilMtu iplMlom (L.) Bitklw, tw. aaO* (Mtihx.) a. •«>. Avn* aollit lOth*., ft 
Bor. la. 1. Tfl. 180t, TrUotom sploatiim mollo (Mlokz.) Plptr, Oontr. X3 B. Hat. Hb. 
11* m, 10O6. 8«* Rkedora If: 197, 1916 It Mcoa bmmmjt to raako UU eoa- 
blutlim. tlBOo It WM not 4 qb« tofiUx hr Pipor, who aafo It a tiiBoalal, or by Par- 
Bald, who did Bot Btako tho eoBiblaatloB hlaaolf. Ho BBoroty attrlbmtod it to Plptf, 
who, ao atatad, aado It a trtBoalBl without l&dlahUos of tho nnk of tho ombdlvlaleB 
of tho opodoo. 
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CYPERACEAE 

Carex aquatilis Wahlenb. BB no. 2»165; B; 8; 9; 71; 11. 

C. arctata Boott. P; 2; 3; St no. 2,189; W; BB; 11 no. 2,188. 

C. atrata L,., var. ovata (Rudge) Boott. 2 no. 2,172. 

C. aurea Nutt 8 no. 2,168; 10; 11. 

C. bninnescens Poir. P; 2; St no. 2,162; W; B; BB; 8; 10. 

C. canescens L,., var. disjuncta Femald. 4; St no. 2,161; W; B; BB; 
7; 8; 10; 11; 12. 

C. castanea Wahlenb. 2 no. 2,187; 8 no. 2,166; 9; 10. 

C. communis Bailey. St no. 2,177. 

C. conoidea Schkuhr. 8 no. 2,183. 

C. crinita Lam. 2; 3; 4; St no. 2,164; W; B; 8; 9; 71; 10; 11; 12. 

C. crinita Lam., var. simulans Femald. 11 no. C 2,185. 

C. cryptolepis Mack. 11 no. C 2,147. 

C. dcbilis Michx., var. Rudgei Bailey. St no. 2,190. 

C. deflexa Homem. St no. 2,176. 

C. echinata Muir. 4; St no. 2,160; B; BB; 8; 9; 10; 11; 12. 

C. flava L. 2; 3; W; 7; 8 no. 2,184; 9; 71; 10; 11; 12. 

C. gracillima Schwein. 8 no. 2,174. 

C. intumeacens Rudge. P; 2; 3; 4; St no. 2,193; W; Wo; B; BB; 

7; 8; 9; 71; 10; 11; 12. 

C. laxiflora Lam. P; 2. 

C. lenticularis Michx. B; 71 no. 2,166. 

C. leptalea Wahlenb. 2; St no. 2,171; 8 no. 2,170. 

C. leptonervia Femald. St no. 2,ISZ. 

C. limosa L. BB no. 2,180. 

C. Oederi Retz, var. pumila (Coss. & Germ.) Fem. 10 no. 2,185; 11. 
C. oligosperma Michx. BB no. 2,191. 

C. pallescens L. St no. 2,178. 

C. pauciflora Lightf. BB no. 2,169. 

C. paupercula Michx., var. pallens Femald. BB no. 2,179; B. 

C. pedunculata Muhl. 8 no. 2,181. 

C. polygama Schkuhr. 8 no. 2,173. 

C. projecta Mack. 71 no. 2,159; 11 no. C 2,187. 

C. retrorsa Schwein. 71 no. 2,192; 11 no. C 2,150; 12. 

C. scirpoidea Michx. 9 no. 2,175. 

C. stipata Muhl. 2; 3; 4; St no. 2,163; BB; 7; 8; 10; 11; 12. 

C. stricta Lam. 4; probably as common as the variety. 
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C. stricta 1(3111., var. decora Bailey. 3; 4; St; W; Wo; B; 7; 8; 71 
no. 2,167; 10. 

C. torta Boott. 3 St. John & Nichols without number. 

C. vesicaria L. 2; 3; 4; B; 7; 8; 9; 71; 10; 11; 12 no. 2,194. 
Dulichium arundinaceum (L.) Britton. St; B; 71 no. 2,149; 10; 11; 12. 
Eleocharis acicularis (L,.) R. & S. 3; 4; St; W; B; 7; 8; 9; 71 no. 
2,150; 11; 12. 

E. palustris (L.) R. & S., var. major Sonder. St no. 2,151. 
Eriophorum angustifolium Roth. 10 no. 2,157. 

E. spissum Femald BB no. 2,156. 

E. virgimcum L. BB no. 2,158; 11 no C 2,088; 12. 

Mariscus mariscoides (Muhl ) Kuntze. 11 no. C 2,204. 

Rynchospora capitellata (Michx.) Vahl., var. minor (Britt.) Blake. 

11 no. C 2,143. 

Scirpus £unericaiius Pers. B. 

S. atrocinctus Femald. 4, St; B; BB; 11 no. C 2,157. 

S. cespitosus L., var. delicatulus Femald. 9 no. 2,154; 10; 11. 

S. Clintonii Gray. 2 no. 2,152; 7 no. 2,153. 

S. rubrotinctus Femald. 3; 4; St; Wo; BB; 8; 71; 10 no. 2,155; 11; 

12 . 


ARACBAB 

Arisaema Stewardsonii Bntton. 2 no. 2,195; 3; St; BB no. 2,196; 
71; 11. 


BRIOCAULACBAB 
Eriocaulon septangulare With. St. 

JUNCACBAB 

Juncus articulatus L. 11 no C 2,122. 

J. articulatus L., var. obtusatus Engelm. 11 no. C 2,148. 

J. balticus Willd., var. littoralis Engelm. 10 no. 2,199. 

J. canadensis J. Gay. 11 no. C 2,148a. 

J. Dudley! Wiegand. 10 no. 2,198. 

J. effusus L., var. Pylaei (Laharpe) Femald & Wiegand. BB. 

J. filiformis L. BB; B no. 2,201 & 2,202; 71 no. 2,200; 12. 

J. tenuis Wind. 4; 71 no. 2,197; 11. 

Luzula campestris (L.) DC., var. multiflora (Ehrh.) Celak. P; 2 no. 
2,205; 3; W; BB no 2,207; 7; 8 no. 2,208; 9; 10; 11 no. C 2,172; 
12 . 
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L. panriflora (Hhrh.) Desv. 2 no. 2,205; 8 no. 2,204. 

L. saltuensis Femald. P; 3; 8 no. 2,203; 10; 11. 

LILIACBAB 

Allium Schoenopraaum L., var. sibiricum (L.) Hartm. 2 no. 2,214; 
8 no. 2,215; 9; 71; 10; 11 no. C 2,140; 12. Reported "on St. John" 
as the species by Goodale, p. 128 (1861). 

Clintonia borealis (Ait.) Raf. P; 2 no. 2,218; 3; 4; St; W no. 2,217; 

B; BB; 7; 8; 71; 10; 11 no. C 2,077; 12. 

Lilium canadense L. 4; 71 no. 2,216; 10; 11; 12. 

Maianthemum canadense Desf. P; 2; 3; 4; St; W; Wo; B; BB; 7; 

8; 9; 71 no. 2,221; 10; 11 no. C 2,175; 12. 

Medeola virginiana L. St no. 2,224; 11 no. C 2,196; 12. 

Oakesia sessilifolia (!<.) Wats. 2 no. 2,212; 8 no. 2,213; 9 no, 2,211; 
71; 10. 

Polygonatum bifiorum (Walt.) Eli. St no. 2,223. 

Smilacina stellata (L.) Desf. 2; 8 no. 2,219. 

S. trifoha (L.) Desf. 4; St; BB no. 2,220. 

Smilax herbacea L. 7 no. 2,228; 8; 9; 10; 11 no. 2,229 and C 2,136. 
Streptopus amplexifolius (L.) DC. 2; 3; 4; St; W; 10; 11 no. C 2,177. 

S. roseus Michx. 2; 3; 4; St; W; B no. 2,222; BB; 71; 10; 11 no. 

C 2,174; 12. 

Tofieldia glutinosa (Michx.) Pers. 2; 8 no. 2,209; 9; 71; 10; 11 nos. 
C 2,070 & C 2,097; 12. Recorded by (joodale on wet river ledges 
pp 128 and 366 (1861) ; 126 and 339 (1862). 

Tnllium erectmn L. 2 no. 2,226; B no. 2,^5; 71. 

T. undulatum Willd. St; W; B; BB; 7; 71; 10; 11 no. C 2,176; 12. 
Veratum viride Ait. P; 2; 3; 4; St; W; Wo; BB; 7; 8; 9; 71; 10; 

11; 12 no. 2,210. 


IRIDACEAB 

Iris versicolor L. P; 2; 3; 4; St; W; Wo; B; BB; 7; 8 no. 2,230; 9; 
71; 10; 11; 12. 

Sisyrinchium angustifolium Mill. P; 3; 4; St; BB; 8 no. 2,231; 9; 71; 

10 ; 11 ; 12 . 


ORCHIDACBAE 

Calypso bulbosa (L,.) Oakes. 2 at Green Mt, fide Goodale p. 336 
(1862). 
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Coralloirhiza maculata Raf. 12. 

C. trifida Chatelain. 4 no. 2,244; St no. 2.243; BB no. 2,245. 

Epipactis repens (L.) Crantz, var. ophioides (Femald) Eaton. St no. 
2,239; 71; 11; 12. 

E. tessclata (Eodd.) A. A. Eaton. 11 no. C 2,075; 12 no. 2,240. 
Habenaria dilatata (Pursh) Gray. P; 3; 8 no. 2,235 ; 9; 71; 10; 11 no. 
C 2,125; 12. 

H. fimbriata (Ait) R. Br. 71 no. 2,236; 10; 12. 

H. obtusata (Pursh) Richards. 3; 4; St; W; B no. 2,234; BB. 

H. orbiculata (Pursh) Torr. 12 no. 2,233. 

H. psycodes (E.) Sw. 7 no. 2,237; 8; 9; 11; 12. 

H. viridis (L.) R. Br., var. bracteata (Muhl.) Gray. 12 no. 2,232. 
Listera convallarioides (Sw.) Torr. St no. 2,241. 

L. cordata (L.) R. Br. 4; St no. 2,242; W; B; BB. 

Malaxis unifolia Michx. 11 no. C 2,194. 

Pogonia ophioglossoides (L.) Ker. 9 no. 2,238; 12. 

Spiranthes RomanzofBana Cham. 11 no. C 2,093. 

SALICACBAB 

Populus balsamifera L. (P. tacamahacca Mill.). P; 2 no. 2,266 ; 3; 

Wo; B no. 2,265; 8; 9; 71; 10; 11 no. C 2,164; 12. 

P. tremuloides Mtchx. P; 2; 3; Wo; BB; 6 no. 2,264 ; 7; 8; 9; 71; 

10 ; 11 ; 12 . 

Salix cordau MuhL P; Wo; B; 7; 8; 9; 71 no. 2,247; 10; 11; 12. 

S. cordata x sericea. 8 no. 2,248. 

S. discolor Muhl. B no. 2,255; 12. 

S. humilis Marsh. 8 no. 2,256 and 2,257; 9; 10; 11. 

S. lucida Muhl. 2; B; 7; 8; 9; 71; 10; 11 no. C 2,131; 12. 

S. lucida, var. intonsa Femald. 11 no. 2,246. 

S. pedicellaris Pursh. B no. 2,251. 

S. pedicellaris, var. hyp<^lauca Femald. B no. 2,252 and 2,253; BB 
no. 2,254. 

S. peUita Anders. B no. 2,261; 8 no. 2,260; 9; 71 no. 2,263; 11 no. 
C 2,132; 12. 

S. pellita, forma psila Schneider. 71 no. 2,259. 

S. pyri folia Anders. B no. 2,249 and 2,250. 

S. Bebbiana Sarg. P; 2; 3; W; B; 8; 71 no. 2,258. 

S. sericea Marsh. 3. 
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MYRICACEAE 

Myrica Gale L. 3; 4; St; B no. 2,267; 7; 8; 71; 10; 11; 12. 

Goodale reported M}rrica “abundant and in full bloom” at B on 
May 26.1862, see p. 338 (1862). 

BETULACEAE 

Alnus crispa (Ait.) Pursh, var. mollis Femald. 8 no. 2,270; 9; 71 no. 
2,271; 10; 11; 12. 

A. incana (L.) Moench. P; 2; 3; 4; St no. 2,272; W; Wo; B; BB; 

7; 8; 9; 71; 10; 11; 12. 

Betula papyrifera Marsh. P; 2; 3; 4; St; W; Wo; B; BB; 7; 8; 9; 
71; 10; 11; 12. 

B. papyrifera Marsh, var. cordifoha (Regel) Femald. St; W; B; BB; 

7; 8; 10. 

B. lutea Michx. f. P; 2; 3; 4; St no 2,269; W; Wo; B; BB; 7; 8; 9; 
71; 10; 11; 12. 

Corylus rostrata Ait. P; 2; 3; 4; St no. 2,268; W; Wo; B; BB; 7; 8; 
71; 10; 11; 12. 

FAGACBAE 

Fagus grandifolia Ehrh. 2 no. 2,274; St no. 2,273 ; 71. Recorded by 
Goodale at St. "on rises of land” p. 337 (1862). 

URTICACEAE 

Humulus Lupulus L. 3; 71 no 2,277; 11 no. C 2,060; 12. 

Laportea can^ensis (L,.) Gaud. 2 no. 2,279; 3; W; 71 no. 2,280. 
Ulmus americana L. P; 2 no. 2,275; 3; Wo; 7; 8; 9; 71 no. 2,280; 11; 
12. 

Urtica gracilis Ait. 71 no. 2,278; 11. 

LORANTHACEAE 

Arceuthobium pusillum Peck. BB no. 2,281. 

ARISTOLOCHIACEAE 
Asarum canadense L. 11 no. 2,282 and C 2,067. 

POLYGONACEAE 

Fagopynun tataricum (L.) (}aertn. Reported (under Polj^gonum) by 
Goodale as "Cultivate on the banks of tbe St. John, by the 
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French who call it ‘rough buckwheat.* Having escaped from fields 
it grows plentifully in the woods of upper St. John." See pp. 127, 
369, 370 (1861). 

Polygonum natans Eaton, f. Hartwrightii (Gray) Stanford. 8; 12 no. 
2,283. 

P. aviculare L. 11. 

P. cilinode Michx. 8 no. 2,284; 9. 

P. Convolvulus L. 71. 

P. Hydropiper L., var. projectum Stanford. 11 no. C 2,114 and C 
2,189: 12. 

P. lapathi folium L. 11. 

P. Persicoria h. 11 no. C 2,189. 

P. sagittatum L. BB; 11 no. C 2,144. 

P. scabrum Moench. 11. 

Rumex Acetosella L. P; 2; 3; 4; St; B; BB; 7; 8; 9; 71; 10; 11; 12. 
Reported by Goodale from B as introduced at lumber camp, see 
p. 338 (1862). 

R. Britannica L. 71. 

R. cnspus L. 11. 

R. Patientio L. P. 

CHENOPODIACBAB 

Chenopodium album L. Introduced at B, reported by Goodale, p. 338 
(1862). 

CARYOPHYLLACBAB 

Arenaria lateriflora L., var. typica (Regel) St John. 8 no. 2,258. 
Cerastium vulgatum L. P; 2; 4; St; BB; 7; 8; 9; 71; 10; 11; 12. 

Recorded (as C. viscosum) by Goodale p. 338 (1862). 

Silene lotifolia (Mill.) Britten & Rendle. Introduced at P; 9; 71 no. 
2,289; 11 no. C 2,100; 12. 

Spergula arvensis L. Introduced at P; 71; 11 no. C 2,098. 

Stellaria borealis Bigel., var. floribunda Femald. B no. 2,286; 11; 12. 

S. boreahs Bigel., var. isophylla Femald. B no. 2,287; St; W. 

NYMPHABACBAB 

Nymphoranthus microphyllus (Pers.) Femald. St no. 2,291; B; 7. 

N. rubrodiscua (Morong) Fernald. 71 no. 2,290. 

RANUNCULACBAE 
Actaea alba (L.) Mill. 2; St no. 2,310. 
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A. rubra (Ait) WiUd. 3; St no. 2,309; W; 8; 9; 71; 10; 11 no. C 
2,184; 12. 

A. rubra (Ait.) WiUd., f. neglecta ((Oilman) Robuison. 10 no. 2,308; 
11; 12. 

Anemone canaden$is L. 11 no. 2,302, no. C 2,112; no. C 2,141. 

A. riparia Femald. 9 no. 2,300 ; 71 no. 2,301; 11 no. C 2,094; 12. 

Caltha palustris L. 11 no. 2,306; 12. 

Clematis verticillaris DC. 9 no. 2,305. 

C. virginiana h. 2 no. 2,303 ; 3; 4; St; BB; 71 na 2,304; 10; 11 no. 
C 2,205; 12. 

Coptis trifolia (L.) Salisb. P; 2; 3; 4; St no. 2,307; W; Wo; B; BB; 

7; 8; 71; 10; 11 no. C 2,180; 12. 

Ranunculus abortivus L. P no. 2,294 ; 2; 3; 4; St. 

R. acris h. Introduced at 2; 3; 4; St; 7, 8; 9; 71; 10; 11; 12. 

R. acris L., var. Steveni (Andrz.) l^ge. Introduced at 2; 4; 11. 

R. aquatilis 1,., var. capillaceus DC. 7I no. 2,292. 

R. reptans (L,.) Mey. 4; B; 71 no. 2,293; 10; 12. 

R. recurvatus Poir, 2 no. 2,296; B no. 2,295 ; 7; 8;. 

R. repens L. 2; 4; 71. 

R. septentrionalis Poir. P no. 2,298 ; 2; 4; W; Wo; BB; B no. 2,297; 
7; 8; 71; 10; 12. 

Thalictrum polygamum Muhl. Common. 12 no. 2,299. 

BERBERIDACEAB 

Caulophyllum thalictroides (D.) Michx. 3 no. 2,311. 

CRUCIFERAE 

Barbarea vulgaris R. Br. 71. 

Brassica arvensis (L.) Ktze. A weed at 7. 

Capsella Bursa-pastoris (L.) Medic. Introduced at P; 2; 7; 71; 12. 
Cardamine pennsylvanica Muhl. P; 2 no. 2,312; St no. 2,313; W; B; 
BB; 8; 9; 71; 10; 11. 

Dentaria diphylla Michx. Alluvial woods at P; 2. 

SARRACBNIACEAE 
Sarracenia purpurea L. St; BB no. 2,314. 

DROSERACEAE 
Drosera Imearis Gkildie. 11 no. 2,171. 



48 


Research Studies, State College of Washmgtou Vol. 1 


D. longifolia L. 8; 10; 11 no. C 2,170; 12 no. 2,316. 

D. rotundifolia L. BB no. 2,315; 8; 9; 10; 11 no. C 2,145 and C 2,169; 

12 . 

SAXIFRAOACBAB 

Chrysosplcnium americanum Schwein. 2 no. 2,320; St no. 2,321; W; 
BB; B; 8; 10; 11. 

Mitella nuda L. 2; 4; St no. 2,319; W; B; BB; 7; 8; 9; 71; 10; 11 
no. C 2,182; 12. 

Pamassia caroliniana Michx. 8 no. 2,222; 9 no. 2,323; 10; 11 no. 
C 2,046. 

Ribes lacustre (Pers.) Poir. P; 2; 4; St; W; Wo; B no. 2,324; BB; 

7; 8; 9; 71; 10; 11; 12. 

R. prostratum L,’Her. W; 12 no. 2,325. 

R. triste Pall., var. albinervium (Michx.) Femald. 2 no. 2,327 ; 4; St; 
W no. 2,326; BB; 7; 8; 71; 10. 

Tiarella cordifolia L. P no. 2,217; 2; 3; 4; St no. 2,318; W; B; BB; 

8 ; 12 . 

ROSACBAE 

Agrimonia gryposepala Wallr. Observed at 11; 12. 

A. striata Michx. 11 no. C 2,064. 

Amelanchier Bartramiana (Tausch) Roemer. 2; 3; 4; St; 7 no. 2,332. 
A. Bartramiana x laevis. 2 no. 2,333; St no. 2,335. 

A, laevis Wiegand. Observed at W; Wo; BB; 7; 10; 11. 

Collections also thought in the field to be of this species from 2; 
St; 8; have been determined as hybrids of this with other species. 
A. laevis x sanguinea. 8 no. 2,334. 

A. sanguinea (Pursh) DC. 8 no. 2,337 ; 9 no. 2,336. 

Crataegus sp. 8 no. 2,339; 9, Sterile specimens. 

C. rotundifolia Moench. 11 no. 2,338; 12. 

Dalibarda repens L. 7 no. 2,350, 10. 

Fragaria virginiana Duch., var. terrae-novae (Rydb.) Femald & Wieg. 

2; 3; 4; Wo; 7; 8, 9; 71; 10; 11; 12. 

Geum nvale L. 3; St no. 2,345; W; 8, 10. 

Potentilla Anserina L. 8 no. 2,344; 71; 10; 11 no. C 2,051; 12. 

P. arguta Pursh. 9 no 2,340; 12. 

P. fruticosa L. 8 no. 2,342 ; 9; 10; 11 no. C 2,059; 12. 

P. norvegica L. P; 4; B; BB; 7; 8; 9; 71; 10; 11 nos. C 2,110, C 
2,186; 12. 
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P. palustris (L.) Scop. B; 71. 

P. tridentata Ait 8 no. 2,343 ; 9; 10; 11 no. C 2,091; 12. 

Prunus pennayhranica h. f. 2; 3; St no. 2,356; W; Wo; BB; BB; 7; 
8; 71; 10; 11; 12. 

P. depressa Pursh. 9 no. 2,357; 71; 10; 11; 12. 

P. virginiana L. 3; St; W no. 2,355; Wo; BB; 7; 71; 10; 11 no. 
C 2,085; 12. 

Pyrus americana (Marsh) DC. P; 2; 3; 4; St no. 2,331; BB; 7; 8; 
9; 71; 10; 11; 12. 

P. melanocarpa (Michx.) Willd. 3; St no. 2,329; BB no. 2,330; 11 no. 
C 2,086. 

Rosa blanda Ait. 9 no. 2,351; 10. 

R. johannensis Femald. 11 no. 2,352; 12. 

R. nitida Willd. 2; B no. 2,354; 7 no. 2,353; 8; 9; 71. 

R. virginiana Mill. 11 no. C 2,056. 

Rubus idaeus L., var. canadensis Richards. B no. 2,346. 

R. junceus Blanchard. 9 no. 2,349. 

R. pubescens Raf. 2; 3; 4; St; W no. 2,347; Wo; B; BB; 7; 8; 9; 
71; 10; 11; 12. 

R. recurvicaulis Blanchard 8 no. 2,348 ; 71; 10; 11; 12. 

R. setosus Bigel. 11 no. C 2,146. 

Spiraea latifolia Borkh., var. typica Femald. P; 2; 3; 4; St; B no. 
2,328; BB; 7; 8; 9; 71; 10; 11 no. C 2,087; 12. 

LEGUMINOSAB 

Astragalus alpinus L., var. Brunetianus Femald. 71 no. 2,361; 11 no. 
C 2,105; 12. Recorded by Goodale p. 366 (1861) (as A. alpinus) 
from above 71 "to Grand Falls”; and " near Fort Kent” p. 126 
(1861). 

Desmodium canadense (L.) DC. 9 no. 2,364; 11 no. C 2,198; 12 no. 
2,363. 

Hedysamm boreale Nutt. 9 no. 2,362; 10; 11 no. C 2,090; 12. 

Recorded by Goodale p. 126 (1861) on the "Main St John”; and 
on p. 126 (1862) as "Quite common and flourishing throughout 
the district”, that is the St. John district. 

Lathyrus palustris L. 8 no. 2,366; 9; 71; 10; 12. 

Medicago sativo L. P. 

Oxytropis johannensis Femald. Found by Goodale above 71. See his 
notes pp. 126, 366, 367 (1861); 125, 339 (1862). 
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Trifolium hybridum h. P; 7; 8; 9; 71 no. 2,360; 12. 

T. pratense L. P; 7; 9; 71 no. 2,359; 10; 11; 12. 

T. repens L,. P; 2; 4; St; 8; 9; 71 no. 2,358; 10 11; 12. 

Vida Cracca L. 4; St; BB; B no. 2,365 ; 7; 8; 9; 71; 10; 11 nos. 
C 2,103, C 2,498; 12. 

OXALIDACBAB 

Oxalis montana Raf. P; 2 no. 2,367; 3; 4; St; W; Wo; B no. 2,368; 
BB;7;8;7I; 10; 11; 12. 

O. europaea Jord. P; 2; 3; 7; 8; 71 no. 2,369 10; 11 no. C 2,210; 12. 
CALLITRICHACEAE 

Callitriche palustris L,. 2; 3,4; B, BB; 7; 8; 71 no. 2,370. 

ANACARDIACEAE 

Rhus Toxicodendron L. 71 no. 2,371; 9; 12. 

AQUIFOLIACEAE 

Ilex verticillata (L.) Gray. B no. 2,372. 

Nemopanthus niucronata (L,.) Trel. St no. 2,373; B. 

ACERACBAB 

Acer pennsylvanicum L. P; 2; 3; 4; St no. 2,374; B; 10; 11; 12. 

A, rubrum L. P; 2; 3; 4; St no. 2,377; W; B; 7; 8; 9; 71; 10; 11; 12. 
A. saccharum Marsh. P; 2; 3; St no. 2,376; B; 10; 11; 12 

Goodale p. 369 (1861) noticed it from Black River down the St. 
John. 

A. spicatum Lam. P; 2; 3; 4; St no. 2,375; W; Wo; B; 7; 8; 9; 71; 
10; 11 no. C 2,166; 12. 

BALSAMINACEAE 

Impatiens biflora Walt. P; St; W; 71; 11; 12. 

RHAMNACEAE 

Rhamnus alnifolia L’H^r. St no. 2,378. 

GUTTIFERAE 

Hypericum boreale (Britton) Bicknell. 12. 

H. ellipticum Hook. B; 8; 71 no. 2,379; 11 no. C 2,109; C 2,163; 12. 

H. virginicum L. 4; B. 
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VIOLACEAB 

Viola cucuUata Ait. 3 no. 2,382 ; 4; St no. 2,381; B; BB; 71; 10 no. 
2,380; 11 no. C 2,128. 

V. eriocarpa Schwein., var. leiocarpa Femald. W no. 2,391. 

V. incognita Brainerd. P; St; W nos. 2,389, 2,390; B; BB; 7; 8; 71; 

11 ; 12 . 

V. labradorica Schrank. 8 no. 2,392. 

V. nephrophylla Greene. BB; 8 no. 2,383; 11 no. C 2,209. 

V. novae-angliae House. 11 no. C 2,206a. 

V. pallens (Banks) Brainerd. P; 3; 4; St no. 2,387; W no 2,388; Wo; 

B; 7; 8; 71; 10; 11 no. C 2,130; 12. 

V. renifolia Gray. W no. 2,385. 

V. renifolia, var Brainerdii (Greene) Femald. 2; St; W no. 2,385; B; 

BB;7;8;7I; 10; 11 no. C 2,181; 12. 

V. septentrionalis Greene. P; W no. 2,384; 7; 11 no. 2,206. 

ONAGRACEAE 

Circaea alpina L. P; 3; St; W; B no. 2,398; BB; 7; 8; 71; 11 no. 
C 2,183. 

Epilobium angustifolium L. P; 3; 4; Wo; B; BB; 7; 8; 71; 10; II; 

12 . 

£. glandulosum L,ehni., var. adenocaulon (Haussk.) Femald. 71 no. 

2,393; 11 nos C 2,087, C 2,137; 12. 

Oenothera biennis I,. 11 no. C 2,084; 12 no. 2,395 
O. parviflora L. 71 no. 2,394. 

O. perennis L. P; 4; BB no. 2,397; 8; 9; 71 no. 2,396; 10; 11 no. C 

2 , 121 ; 12 . 

HALORAGIDACEAE 
Myriophyllum tenellum Bigel. St no. 2,400; 8. 

M. verticillatum L., var. pectinatum Wallr. 7 no. 2,399, 

ARALIACEAE 

Araba hispida Vent. 3; St; 7 no. 2,402; 11 no. C 2,202; 12 no. 2,401. 
A. nudicaulis L. P; 2; 3; 4; St; W; B; BB; 7; 8; 9; 71 no. 2,403; 
11 ; 12 . 

A. racemosa I<. 11 no. C 2,117; 12. 

UMBBLLIPBRAE 
Angelica atropurpurea L. 71 no. 2,414. 
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Carum Carvi I>. P; 7. 

Cicuta bulbifera h. B. 

Conioaelinum chinense (L.) BSP. 2; 3; 4; St; W; B; BB; 7; 8 ; 

9; 71 no. 2,413; 10; 11 no. C 2,126; 12. 

Daucus Carota h. 4. 

Heracleum lanatum Michx. 2; 3; W; B; 7; 8; 9; 71 no. 2,412; 10; 11 
no. C 2,149; 12. 

Hydrocotyle americana L. 10 no. 2,405; 11 nos. 2,406, C 2,142. 
Osmorhiza Claytoni (Michx.) Clarke. 2 no. 2,407; 3; 4. 

Sanicula marilandica L. 2; 3; 7; 9 no. 2,404; 71; 10; 11 no. C 2,070; 

12 . 

Slum suave Walt. 71 no. 2,408; 11 no. C 2,063; 12. 

Zizia aurea (L.) Koch. 2 no. 2,411; 8 no. 2,410; 9 no. 2,409; 71; 10; 

11 ; 12 . 


CORNACEAE 

Comus ahemifolia L. f. B no. 2,421; 71; 10. 

C. canadensis h. P; 2; 3; 4; St nos. 2,415, 2,416; W; Wo; B; BB; 

7; 8; 9; 71; 10; 11; 12. 

C. nigosa Lam. 11 no. 2,417; 12. 

C. stolonifera Michx. P; 2 no. 2,419; 3; St no. 2,420; B; BB; 7; 8 
no. 2,418; 10; 11 no. C 2,203; 12. 

ERICACEAE 

Andromeda glaucophylla Link. BB no. 2,434; B no. 2,433. 
Chamaedaphne calyculata (L.) Moench. St; BB; B no. 2,435. 
Chimaphila umbellata (L.) Nutt., var. cisatlantica Blake. 11 no. C 
2,073. 

Chiogenes hispidula (L.) T. & G. 2; 4; St; W no. 2,438; B; BB; 7; 
8; 9; 10. 

Epigaea repens L. 4; 7 no. 2,436; 8; 9; 10. 

Gaultheria procumbens L. 4; 8 no. 2,437. 

Kalmia angustifoha L. 4; BB no. 2,431; B; 7; 8; 9; 10; 11. 

K. polifolia Wang. St; BB no. 2,432. 

Ledum groenlandicum Oeder. B no. 2,428; BB; 8. 

Moneses uniflora (L.) Gray. St no. 2,422; 10; 11 no. C 2,179. 
Monotropa uniflora L. St no. 2,427; 11 no. C 2,195. 

Pyrola asanfolia Michx. 8 no. 2,425; 71 no. 2,426; 10. 

P. elliptica Nutt. 2; B no. 2,424; 7; 8; 71; 10; 12. 
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P. minor L. 2 no. 2,423. 

P. secunda L. 3; St; B; BB; 7; 8; 11 no. C2,178; 12. 

Rhododendron canadense (L.) BSP. BB no. 2,429; 8 no. 2,430. 

Observed by Ooodale p. 338 (1862) on May 26 "abundant and in 
full bloom" at B. 

Vaccinium caespitosum Michx. 8 no. 2,442. 

V. canadense Kalm. 2 no, 2,441; 3; 4; St; W; B; BB; 7; 9, 71; 10; 

11 ; 12 . 

V. Oxycoccos L. BB no. 2,443. Goodale p. 337 (1862) saw it on the 
Carry at St. 

V. pennsylvanicum Lam. 2; 7; 8. 

V. pennsylvanicum, var. myrtiUoides (Michx.) Femald 8 no. 2,439; 
9; 71; 12 no. 2,440. 

PRIMULACEAE 

Lysimachia terrestris (L ) BSP. 2; 3; B; BB; 8; 71 no. 2,445; 10; 11 
no. C 2,101; 12. 

Primula mistassinica Michx. 8 no. 2,444; 9; 10. Goodale p. 338 (1862) 
records this at 8, at the "mouth of the South West or Boimdary 
branch" . . . and he found the shore tinged in some places with 
the rosy hue of P. m. 

Steironema cihatum (L.) Raf. 71 no. 2,446; 11 no. C 2,062; 12. 
Trientalis borealis Raf. P; 2; 3; 4; St no. 2,447; W; Wo; B; BB; 7; 
8; 9; 71; 10; 11; 12. 

OLEACEAE 

Fraxinus nigra Marsh. P; 2; 3; St no. 2,448; W; Wo; B; BB; 7; 
8; 71; 10; 11; 12. 

GENTIANACEAB 

Halenia deflexa (Sm.) Griseb. 71 no. 2,449; 10; 11 nos. C 2,071, 
C 2,485; 12. 

APOCYNACBAB 

Apocynum cannabinum L. 11 no. C 2,207. 

A. medium Greene. 2; 3,4; BB; 7; 8 no. 2,450; 9; 71; 10; 11; 12. 

CONVOLVULACEAB 
Cuscuta Gronovii Willd. 11 no. C 2,201. 

LABIATAE 

Gakopsis Tetrahit L. 11 no. C 2,188. 
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G. Tetrahit, var. bifida (Boenn.) Lejeune & Courtois. 71 no. 2,452; 
11 no. C 2,190; 12. 

Lycopus amencanus Mubl. 2; St; 8; 11 no. C 2,055. 

L. uniflorus Michx. B. 

Mentha arvensis L. 71 no. 2,454; 12. 

M. arvensis, var. glabrata (Benth.) Femald. 11 no. C 2,053. 

Prunella vulgaris L., var. lanceolata (Barton) Femald. P; 2; 3; 4; 

St; W; Wo; B; BB no 2,451; 7; 8; 9; 71; 10; 11; 12. 

Satureja vulgaris (L.) Fritsch. 9 no. 2,453; 11 no. C 2,061. 

Scutellaria Churchilliana Femald. 11 no. C 2,058. 

SCROPHULARIACEAB 

Castilleja pallida (L,.) Spreng., var. septentrionalis (Lindl.) Gray. 9 
no. 2,462 ; 71; 10; 11 no. C 2.124; 12 J. F. Collins & E. F WU- 
liams, Allaguash Plantation. Recorded by Goodale p. 127 (1861) 
as the species from the “St. John". 

Chelone glabra L. B; 71. 

Linaria vulgaris Hill. 71 no. 2,455. 

Mimulus nngens L. B no. 2,456 ; 71; 10. 

Pedicularis Furbishiae Wats. 10 no. 2,464; 11. 

Rhinanthus oblongifolius Femald. 12. 

Verbascum Thapsus L. 12. 

Veronica americana Schwein. 4; St no. 2,457; W; 8; 12. 

V. humifusa Dickson. 8; 11 no. 2,461. 

V. scutellata L. B no. 2,458. 

V. serpyllifolia I,. 2 no. 2,460; B no. 2,459; BB; 10. 

LENTIBULARIACBAE 

Utricularia comuta Michx, 11 no. C 2,107; 12 no. 2,467. 

U. intermedia Hayne. 71 no. 2,465; 10; 12. 

U. purpurea Walt. St no. 2,466. 

OROBANCHACBAB 

Orobanche umflora L. 71 no. 2,468. 

PLANTAOINACBAE 

Plantago major L. P; 2; 3; 4; St; 7; 71 no. 2,469; 11; 12. 

RUBIACEAB 

Galium asprellum Michx. 2; 3; St; W; BB; 7; 9; 71; 11 no. C 2,168; 

12 . 
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G. palustre I*. St; B; 8; 9; 71 no. 2,470; 10; 11; 12. 

G. triflonim Michx. P; 2; 3; St; W; B no. 2,471; BB; 7; 8; 71; 11; 12. 
Mitchella repens L. St. 


CAPRIFOLIACEAE 

Diervilla Loniccra MiU. 3; W; B; 7, 8; 9, 71 no. 2,472; 10; 11; 12. 
Linnaea borealis h., var. americana (Forbes) Rehder. P; 2; 4; St; 

W; Wo; Bno. 2,474; BB;7;8;9:7I; 10; 11; 12. 

Lonicera villosa (Michx.) K. & S., var. Solonis (Eaton) Femald. St. 
L. canadensis Marsh. 2; 3; 4; St; W no. 2,473; B; BB; 7, 8; 71; 10; 
11 ; 12 . 

Sambucus racemosa 1,. P; 2; 3; St; W; B; 9; 71; 12. 

Viburnum alnifolium Marsh. P; 2; St; 7; 10 no. 2,475; 11; 12. 

V. cassinoides L,. St; BB; 7; 8 no. 2,480; 9; 10; 12 

V. Opulus E., var. amencanum (Mill.) Ait. 3 no. 2,478; W no. 2,476; 

Wo; 71 no. 2,477; 11 no. C 2,200. 

V. pauciflorum Raf. 7 no. 2,479 ; 71. 

CAMPANULACBAE 

Campanula rotundifoha L. P; 2; 8 no. 2,482; 9; 71 no. 2,481; 10; 11 
no. C 2,050; /. F. CoUins & E. P. WiUiams, July 27, 1900; 12. 

LOBELIACEAE 

Lobeha Dortmanna L. St. 

L. inf lata L. 71 no. 2,484; 11 nos. C 2,048, C 2,096. 

L. Kalmii E. 11 no. C 2,047; 12 no. 2,483. 

COMPOSITAB 

Achillea Millefolium L. P; 2; 3; 4; St, B; BB; 7; 8; 9; 71 no. 2,503; 
10; 11 no. C 2,052; 12. 

Anaphalis margaritacea (L.) B. & H. P;2, 3;4; St; W; B; BB; 7;8; 
10; 11; 12. Goodale p. 338 (1862) found this on May 26, 1862 
introduced at B. 

A. margaritacea, var. occidentahs Greene. 9 no. 2,496; 10; 11; 12. 
Antennana canadensis Greene. 2 no. 2,501; 8 no. 2,502; 12. 

A, neodioica Greene. 8 no. 2,498,9 no. 2,497; 10; 11 no. 2,499; 12. 

A. neodioica, var. chlorophylls Femald. 2 no. 2,500. 

Arnica mollis Hook. 9 no. 2,509; 10; 11. 

Artemisia vulgaris h. 71 no. 2,507; 11 no. C 2,099. 
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Aster acuminatus Michx. 2; 3; St; W; B; BB; 8; 10; 11 no. €2,068; 
12. 

A. cordifolius L.. var. Furbishiae Femald. 11 no. C 2,066. 

A. longifolius Lrfun. 11 no. C 2,159. 

A. lonpfolius, approaching var. villicaulis Gray. 11 no. C 2,155. 

A. macrophyllui I,. 11 no. C 2,167. 

A. puniceus L. 71; 10; 12. 

A. umbellatus Mill. 2; 3; BB; 8; 9; 71; 10; 11 nos. C 2,054, C 2,153; 

12 . 

Chrysanthemum Leucanthemum L. 2 no. 2,505 ; 7; 8. 

C. Leucanthemum, var. pinnatifidum Lecoq & Lamotte. BB; 9; 71 no. 
2,504; 10; 11 no. C 2,120; 12. Recorded by Goodale p. 338 (1862) 
as introduced at B. 

Cirsium ofvenre (L.) Scop. 2; B; 7; 8; 9; 71; 11; 12. 

C. lanceolatum (L.) Hill. BB; 71. 

C. muticum Mic^. P; 3; 4; St; W; Wo; BB; 7; 8; 9; 71; 10; 11 no. 
C 2,065: 12. 

Efigeron hyssopifolius Michx. 10 no. 2,495. 

E. philadelphicus L. 2. 

E. ramosus (Walt.) BSP., var. septentrionalis Fern. & Wieg. 8; 9; 

71; 10; 11 no. C 2,079. 

Eupatorium maculatum L. 11 no. C 2,082. 

E. maculatum, var. foliosum (Femald) Wiegand. 8; 9; 71 no. 2,485; 

10 ; 12 . 

E. perfoliatum L. U no. C 2,158; 12 no. 2,486. 

E. urticaefoliura Reichard. 9 no. 2,487. 

Gnaphalium uliginosunt L. 12. Reported by Ck>odale p. 338 (1862) as 
introduced at B. 

Hieracium aurantiacum L. P; 2; 4; St; B; BB; 8. 

H. canadense Michx. 10; 11 nos. C 2,106, C 2,160; 12. 

H. canadense, var. hirtirameum Femald. 71 no. 2,516. 

H. PiloseUa L. St; B; BB; 8; 10. 

H. pretense Tausch. 2; BB. 

H. scabrum Michx. 11 no. C 2,095. 

H, vulgatum Fries. 7 no. 2,515. 

Lactuca canadensis L. 12 no. 2,514. 

L. canadensis, var. latifolia O. Ktze, f. exauriculata Wiegand. 11 no. 
C 2,072. 

L. spicata (Lam.) Hitchc. 11 no. C 2,119. 
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Petaaites palmatus (Ait) Gray. BB so. 2,506; 8; 9; 10; 11; 12. 

Prenanthes altUsima L. 11 nos. C 2,069, C 2,192. 

P. racemosa Michx. 11 no. C 2,104. Goodale p. 366 (1861) reported 
this (as Nabalus) along slate shores above 71 and from there 
frequent down nver to Woodstock, N. B.; and p. 126 (1862) from 
the "St. John District”. 

P. trifoliolata (Cass.) Femald. B; 11 no. C 2,069. 

Rudbeclda hirto L. 12. 

Senecio aureus L. P; 2 no. 2,511; 3; 8; 10 no. 2,512. 

S. pauperculus Michx., var. Balsamitae (MuhL) Femald. 8; 9 no. 
2,510:71; 10; 11 no. C 2,113; 12. 

S. Robbinsii Oakes. BB; B no. 2,513; Wo. 

Solidago bicolor L. 10. 

S. canadensis L. 11 no. C 2,154. 

S. graminifolia (L.) Salisb. 11 no. C 2,162. 

S. hispida Muhl. 10 nos. 2,438, 2,489; 12 no. 2,490. 

S. hiunilis Pursh. 11 no. C 2,152. 

S. juncea Ait. 9 no. 2,492; 10 no. 2,493; 11 no. C 2,080; 12 no. 2,494. 

S. latifoha L. P; 2; 71; 10; 11 no. C 2,191. 

S. macrophylla Pursh. St; W; B; 7; 8; 71 no. 2,491; 10; 12. 

S. rugosa Mill. 71; 10. 

S. rugosa, var. villosa (Pursh.) Femald. 11 no. C 2,063. 

Sonchus arveruis L. 11 no. C 2,127. 

Tanacetum huronense Nutt. 11 no. C 2,057; 12 no 2,506. Reported by 
Goodale p. 127 (1861) "On the banks of the mam St John; not 
detected south of Seven Isles”; and p. 367 (1861) "common along 
the banks of the Upper St John”; and p. 126 (1862) "plentiful 
in rocky soil and very thrifty ... St. John distnct”; and p. 339 
(1862) on May 28-29, 1862, when between 8 and 9, "river banks 
and woods”. 

Taraxacum vulgare Lam. P;2;3;4;St;W;B; BB; 7; 8; 9; 71; 
10; 11 no. C 2,113a; 12. 

DOUBTFUL RECORDS 

Elymns spedei, introduced at B, fide Goodale p 338 (1862) 

Myrica eerifera L* Reported by Goodale p. 127 (1861), “On the banka of the 
St John.” It is probable that hit locality was outside of the area considered 
here. 

Alsine Groenlandica Fenxl. Reported by Goodale on p. 126 (1861) front the 
“St John”. There has been no recent confirmation of this record. 
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Sagina. Goodale givea a description on p 126 (1861), of a species "found bjr me 
on the main St John” 

Stdlaria humifusa Rottb. There is a Goodale specimen in the Gray Herbarium 
labeled, "Upper St John's River, Maine, 60 m. from Quebec, 1862," The 
identification Is correct, but as this is the only inland station for the species, 
one suspects a confusion of data. 

Anemone parviflora Michx Recorded by Goodale, p. 125 (1861). "Occurs plenti¬ 
fully on the rocky banks of the St John," and on p 366, "along sl^rea, 
slate ledges, above Seven Isles." On p 125 (1862) Goodale states, 'Abun¬ 
dant along the mam river, In the disintegrating slates " 

Ribes hirtclliim Michx. Observed only at 2. No specimen preserved 

Rtbes nibnim L. Goodale listed it on p 338 (1862) as "very abundant and an 
allied species, perhaps a variety of R rubnun, occurs with it." His locality 
was our 8, and the date May 27, 1862. 

Rubus allcgheniensis Porter. Observed at 12. 

Astragalus sp ign. Recorded by Goodale p 125 (1862) in the St John Distnet, 
8 and 9, records a species "plentiful along banks and nearby woods " 

Astragalus sp ign Recorded by Goodale p 125 (1862) in the St John District, 
as "Much resembling A Robbinsii Groy. but appearing to possess specific dif¬ 
ferences " 

Astragalus Robbinsii Gray Recorded by Goodale p 366 (1861) "along banks of 
the nver from this point”, T XI, R XVI above our 71 to Grand Palls; and 
p 126 (1861) from the "Main St John”, and p 126 (1862) "Very abundant 
on the shores of the river St John." 

Lathyrus maritimus (L ) Bigel Recorded by Goodale, p 126 (1861) from the 
"Mam St John", on p 366 (1861) from near the Black River, "A singular 
species, but specimens were too mature to admit of proper determination " It 
seems probable that the plants were broad leaved variants of L. palustris 

Viola palustris L Goodale p 338 (1862) on May 27, at 8, reported the shore 
"purple” with it There is no subsequent verification of this report 

Viola n. sp. or a well marked var of V. palustris, it reported by Goodale p. 
336 (1862) at locality 3 

Artemisia borealis Michx Reported by Goodale p 125 (1862) as "(Common in 
defts of rocks along the shore, particularly near the falls . St. John 
District” This is probably outside of our area. 

Artemisia canadensis Michx Reported by Goodale p 127 (1861) from the "St 
John", and p 126 (1862) as "Common in defts of rocks along the shore, 
particularly near the falls . St John District” These are probably outside 
of our area. 

Solidago Virga-aurca, var alpina Bigel Reported by Goodale p 126 (1862) on 
the "shore of St John River" 

Department oj Botany, 

State College of Washington 
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Esytbronium rsvolutum Sm. This beautiful pink-flowered spe¬ 
cies can now be deflnitely recorded as a member of the flora of Wash¬ 
ington. Mr Ira C. Otis found the plant on the west side of the Olym¬ 
pic Penmsula, and has deposited specimens in the Herbarium of the 
State Gillege of Washington. These collections are from: in shade, 
Hoh River bottoms, elevation 100 feet, Jefferson Co., April 19, 1925, 
/. C Otis 1418; shaded hillside, Forks, Clallam Co., April 30, 1925, 
/. C. Otis 1428; open logged off land, near Lake Tyce, Clallam Co., 
April 29, 1925, 1. C. Otis 1426. 

Mr Otii writes, "In all cases the perianth is deep pink from the time it 
commences to open until it withers In the shade the leaves are bcautifnlly 
mottled in shades of green I failed to note as to this in the spedmens growing 
in the open. The mottling fades in the dned speamens The yellow spot at 
the base of the segments you can probably note as well as other details." 

Lewisia exarticulata n. sp. 

Perennial; root a thick fleshy tuber, often somewhat divided be¬ 
low, 1-2 cm, long; leaves all basal, petioles narrowly winged 1-2 cm. 
long, the blades dark green and fleshy, obtuse glabrous, linear-oblanceo- 
late to linear 2-3 cm. long, 1-5 mm. broad; scapes naked, not jointed, 
about half the length of the leaves, usually 1-flowered; floral bracts 2 
opposite, attached 2-3 mm. below the termuud flower, ob]ong,oblanceo- 
late, green and prominently veined, the margins thin and scarious to¬ 
wards the base and glandular-denticulate towards the tip, 2-4 mm. long; 
sepals 2 orbicular foliaceous, strongly veined, prominently glandular- 
denticulate, 3-4 mm. long, petals 8 greenish white 6-7 mm. long, the 
two outer ovate-oblanceolate and long apiculate, the six inner ob- 
lanceolate and short caudate; stamens 4, the filaments thin hyaline and 
narrowly deltoid 2.5 mm. long, the anthers lanceolate with the base 
somewhat sagittate 1 mm. long; stigmas 4 linear 1.5 mm. long; style 
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none; capsule ovoid transparent circumscissile near the base; ovules 
about 24; seeds chestnut brown, flat on one side, low angular convex 
on the other, obovate-deltoid, emarginate at the hilum, 1.2*1.4 mm. 
long. 

Perennis acaulis, foliis camosis hneari-oblanceolatis, tepalis orbi- 
cularibus, glanduloso-denticulatis, petalis 8 oblanceolatis caudatis, an- 
theris 4, stigmatibus 4. 

Washincton' Paradise Valley, Mt Rainier, / B Flett 284; steep hillsidet, 
summit trail, 6000-6500 ft, Panorama Pt, Mount Rainier, Pierce Co, Aug 13, 
1927, P A Warren 751 (type in Herbarium of the State (College of Washing¬ 
ton), 

Lewisia exarticulata belong to the group of species that were sepa¬ 
rated by Thomas Howell ’ as the genus Oreobroma, having the charac¬ 
ters: sepals 2, stamens 5-20 or more, cotyledons incumbent, stems 
scapose and jointed at the base. He left in Levnsia only the original 
species, L rediviva Pursh, having the characters: sepals 6 or 8 marces- 
cent-persistent, stamens many, cotyledons accumbent, stems scapose 1- 
flowered with a whorl of bracts marking a joint near the middle. This 
seemed a very natural separation, and the genus Oreobroma is still 
maintained by Dr. Rydberg and by Tidestrom. 

New evidence on these generic lines was brought forward by Mrs 
Katherine Brandegee.' She showed conclusively that the characters 
of the accumbent or incumbent cotyledons were not correlated with the 
other characters that were used by Howell. Then she described L. re¬ 
diviva, var. ? Yosemitana, which still further complicated the question. 
It was said to have the pedicels jointed just below the flowers and 
crowned by three ovate scarious bracts, the sepals 2, the petals 5, the 
stamens about 15, and the flowers falling from the jointed pedicels 
even more promptly than in the species. Because of this description. 
Dr. B. L. Robinson in the Synoptical Flora* reduced Oreobroma to 
a section under Lewisia, but transferred O. brachycalyx and the sim¬ 
ilar Zr. Ketloggii to the section 1, including “Lewisia proper." 

A similar treatment of the group has now been presented by Dr. 
W. L. Jepson.' Most of the species he keeps as subgenus Oreobroma, 
but puts into subgenus Eulewisia, L. rediviva, L. yosemitana, L. 

t Erytkw 1; SI, 1608 

i. Fie«. Odlt. iMd. 8d. Sad Mr, 4. 86-01, 1804. 

4. Oimy, Bya n 1, pt 1: S8T, 1807 
B. Maa. 11 FI OalU. 860, lOSS. 
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hrachycalyx, and L. kelloggiL The second of these is listed as L, yos- 
emitana Jepson n. sp., based on Jepson 4357 from El Capitan. From 
that of Zf. redwiva, var. ? Yosemitana K. Brand., the description differs 
as follows: sepals 4-6, petals 7-11, stamens 16-26, and the flowers not 
disjointing from the plant on drying. Dr. Jepson adds, “perhaps the 
same as L- rediviva var. yosemitana K. Bdg." The type of the latter 
was “Collected somewhere about Yosemite Valley, by Mrs. Willie F. 
Dodd, in the summer of 1891.“ This type specimen was destroyed 
in the San Francisco Are. 

Since the validity of the genus Oreobroma seems to depend upon the struc¬ 
ture of this one var yosemtiana, another discussion of it will be quoted. Dr. 
and Mrs H M Hall* write, ‘^It was the first collected, 'somewhere about 
Yosemite Valley,' in 1891 by Mrs Willie F. Dodd. Then, after a period of 
twenty years, it was re-discovered by members of the Sierra Cub party of 1911, 
who brought it in from the summit of Mt Watkins and from the crown of £1 
Capitan This material and the held notes taken by Professor Jepson, one of 
the collectors, indicate that our form is an exceedingly variable one Thb 
flower-stalks are jointed only near the base and are apparently without bracts, 
while in the type material as described by Mrs Brandegee, the stalks were 
jointed and bracted near the summit, from which the flowers promptly fell at 
maturity. There is also a wide variation in the number of flower-parts, indi¬ 
cating that this is only a variety of L redtvtva, which differs chiefly in its 
larger sue and greater number of sepals, petals, stamens, and style-branches" 

It is not possible to reexamine the type specimen, since it was 
destroyed in the San Francisco fire. A sheet of this plant in the 
California Academy of Sciences, collected in Yosemite by Enid 
Michisels m April 1921, shows the scapes jointed near the summit, 
bearing 2-3 ovate bracts at the joint, and the sepals to be 2 in number. 

It will be seen that this one plant, Lewisia yosemitana Jepson, or 
(K. Brand.) Jepson, as the authority should be written, though show¬ 
ing remarkable floral variability, breaks down, on the testimony of 
Mrs. Brandegee, Dr. Hall, and Dr. Jepson, the sepal character, the 
stamen character, the colyledon character, and the jointed stem charac¬ 
ter. Hence the Oreobroma group, though very unlike the true bitter- 
root, Zr. rediviva, will have to be restored to the genus Lewisia. The 
writer presents the preceeding facts and discussion, since many botan¬ 
ists, familiar with the two groups in the field, “have to be shown” that 
they are rightly placed in the one genus Lewisia. 

The species hrachycalyx and Kellogg were transferred by Dr. 


e. ToMmlU lion BS, 1911. 
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Robinson and by Dr. Jepson to the section or subgenus containing L. 
rediviva. They might equally logically be placed with the subgcnus 
Oreobroma, thus following Howell's original study. Still, by the use 
of certain characters they can be grouped with L. rediviva. Since they 
are all to be in the genus Lewisia, the exact delimitation of the sub¬ 
genera is not worth arguing about. According to the treatment by Dr. 
Jepson, the new L. exarticulata would be placed in the subgenus 
Eulewisia. 

Mr. Warren, the collector of the type sheet, reports that he found 
the plants during his climb to the summit of Mt. Rainier. Three speci¬ 
mens were collected on a gravelly slope with low sparse vegetation of 
Carer and Veronica, near snow-line m the Arctic-alpine zone. It was 
necessary to carry the plants to the summit and back to Paradise Valley 
before they could be pressed. Flett’s collection in the Herbarium of 
the State College of Washington consists of a single plant. This one 
furnished nearly ripe fruit, and confirmed the floral structure noted 
on the type. Thanks to a binocular microscope, the writer did not 
find it difficult to dissect the dried flowers, as Mrs. Brandegee did. 
Two flowers were carefully dissected, and these rfiowed identical struc¬ 
ture, with no variability in form or symmetry. 

L,. exarticulata is most closely related to L. Kettoggu K. Brand. 
That plant of the California Sierras differs in having, the fleshy root* 
4-5 cm. long; the leaf with the blade spatulate or obovate, mostly 
notched at the apex, the petiole as long as or twice as long as the 
blade; the peduncles joined at the base; the sepals ovate- or oblong- 
lanceolate, 8-10 mm, long; the petals 8-12 mm. long; the stamens 12- 
15; and the seeds semicordate. L,. exarticulata is distinguished by hav¬ 
ing, the fleshy root 1-2 cm, long; the leaf with the blade linear-oblan- 
ceolate to linear obtuse, the petioles as long as or shorter than the 
blades; the peduncles not obviously jointed, remaining attached even 
after drymg; the sepals orbicular, 3-4 mm. long; the petals 6-7 mm. 
long; the stamens 4; and the seeds obovate-deltoid. L. brachycalyx is 
somewhat similar, but it may be separated by having, the leaves spatu¬ 
late or oblanceolate; the sepals not glandular-denticulate; the stamens 
9-15; and the styles 5-7. On the other hand, L. exarticulata has the 
leaves linear-obluceolate to linear; the sepals glandular-denticulate; 
the stamens 4; and the styles 4. 

The specific name exarticulata is derived from the Latin, the prefix 
ex meaning non, and the adjective articulatus meaning jointed. 
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Monardella ODosLATissiMA Benth. In his recent monograph * Dr. 
Carl C. Epling has revised the classification of this species and its 
variants. He recognizes six subspecies besides subsp. euodoratissima 
which represents the original plant. The characters used to separate 
the subspecies are largely in the amount and kind of pubescence of the 
leaves and bracts, and their shape. Epling's reasoning as to the value 
of these variations is as follows, “By reason of the fact that the species 
covers a wide range of territory, and since it does present differences 
in different parts of the range, an earnest but unsuccessful effort was 
made to find satisfactory criteria which would serve to divide the group 
into two or more clean-cut divisions. The subspecies here described 
represent the nearest approach to such an ideal. For convenience they 
might be called species and treated as such, yet it is the opinion of the 
author that no advantage would accrue, so numerous are the connecting 
forms, so profound is the effect of the environment, especially in 
numerous montane-desert stations where great extremes may occur 
within a relatively small radius of map distance and so close are the 
relationships of the subspecies." 

The writer, while prepanng to describe a color form recently dis¬ 
covered, has reexamined this group. The llerbanum of the State Col¬ 
lege of Washington contains a good representation of the three sub¬ 
species credited to the Pacific Northwest, two duplicate types and a 
tracing of a third. A large number of these collections were cited in 
Eplings’ monograph. By the use of his key, they can in most cases be 
readily sorted into one or another of his three groups. That there is 
variation and that intermediate specimens occur, is readily confirmed. 
Plants which agree with the key in “appearing nearly or quite glab¬ 
rous" should be studied with a low power hand lens. If a binocular 
microscope is used, many of them suddenly appear pubescent. The 
I sheet, Kreager 499 from Myers Falls, Washington, came from within 
a very few miles of the type locality at Kettle Falls. Yet its leaves are 
so markedly puberulent as to make it intermediate to subsp. discolor. 
The collection Whited 19S from^ Wenatchee, Washington, cited as 
subsp. discolor, shows one branch that is clearly subsp. discolor and 
three that arc intermediate towards subsp. enodoratissima From the 
existence of these intermediates and from the proximity of the geo¬ 
graphic ranges, the writer is not convined that.these variants should 


7. Abb. Ho. Bot. Oovd. IS 67. 1086 
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have as an exalted a rank as the subspecies. They seem much more 
truly to represent varieties, as they are commonly interpreted. Hence 
the new combinations are here proposed for the three northern ones 
that have been restudied. 

Monaxoella (XMiATissii^ Bcnth., var. euodoratissiins (Epling) 
n. comb. M. odoratissima B^th., subsp. euodoratissima Epling, Ann. 
Mo. Bot. Card. 12 : 59. 1925. 

That this variety grows in Idaho, has not been sufficient^ empha¬ 
sized. Dr. Rydberg in his Flora of the Rocky Mountains 751, 1917, 
credited the plant to Idaho, but Dr. Epling did not confirm this. To 
be sure one of his specimens, Clearwater, Spaulding (rather Spaldu^), 
should be credited to Idaho. The specimens collected by the Rev. 
Henry Spalding or his wife, came from the vidnity of Lapwai 'Or 
Spalding, Nez Perce County, Idaho. Other records can be added: 

Idaho basalt rim of Snake River Canyon, south of Zaza, 5000 ft, alt, Nez 
Perce Co., July 28, 1927, St John 6r Mullen 8633; south of 2^aza, Oct 9, 1927, 
SI John 9101. 

M. ODORATissiiSA Bcnth., var. euodoratisbima (Epling) St. John, 
forma alba n. f. 

Floribus albis. Differing from the var. <^o<forafisAma by having 
the corollas white. 

Washington basalt gravelly ridge, 5500 ft alt, Qayton Spring, T. 7,N. 
R. 39 E., Columbia County, Sept 23, 1928, H St John, J, A Moore, V H 
Smith & C, Hi' VanAmburg 9658 (type in Herb. State'College of Wadiingfon) 

This plant was collected during a trip over the new highway from 
Dayton^ Washington, via (Rxlman Springs and ToIPGate to Milton, 
Oregon. For some 40 miles this scenic road follows thd main divide 
of the Blue Mountains at an elevation of from 5(XX) to*60CO feet. 
Many of the dry basalt gravel ridges are thickly tufted with the pun¬ 
gent lavendar-flowered MonardeUa, Only one albino tyas found among 
the thousands of the others. 

M. ODCutATissiHA Benth., var. discolor (Gr^e) n. comb. M. dis¬ 
color Greene, Pittonia 2: 24, 1889; M. odoratissima Benth., subq>. 
discolor (Greene) Epling, Ann, Mo. Bot. Gard. 12: 60,1925. 

M. OBQgATissiMA Benth., var. gSuca (Greene) n. comb. glauc^ 
Greene, Pittonia 4: 321, 1901; M. odoratissima Benth., subsp. glauca 
(Greene) EpUfig, Ann. Mo. Hot. Gard. 12 : 62, 1925. 
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VAUDITY STUDIES OF OBJECTIVE TESTS 

Cuff Winfield Stone 
(Received for publication May IS, 1929) 

This is, undoubtedly, the day of many tests. If safety does lie in 
numbers, we stand a good chance to be safe m tests The probability 
is, however, that numbers in this respect will bring safety only as they 
afford means of discriminating. The studies here reported are attempts 
to evaluate various types of so-called new-form examinations. 

Objective tests have come into general use in the ten years since the 
war. Before 1920 there were only a few standardized tests. These were 
used almost exclusively for survey purposes, while the results of class¬ 
room teaching were measured almost entirely by the traditional, or 
essay, form of examination. The various uses of types in the army 
greatly accelerated the measurement movement. Standardized tests 
have increased by leaps and bounds until they now number in the 
hundreds, covering almost every subject taught in school, and they bid 
fair soon to cover every quality possessed by normal and abnormal 
individuals. Nor is this all. The making of tests has extended to the 
work of class-room teaching as such. It is with the latter so-called 
home-made or teacher-made tests that the studies here reported con¬ 
cern themselves. These home-made tests or new objective examinations 
have taken many forms. The more common forms are true-false, com¬ 
pletion, multiple choice, and matching. Variations of these, and slightly 
different forms have increased the array until the number is little less 
than disconcerting to the typical classroom teacher, Odell published a 
bulletin in 1926 that treats of thirty-seven varieties of objective or 
near-objective tests.’ 

Some years ago, in the days before the number of new-form or ob¬ 
jective tests was so great, I became concerned as to the relative value 
of those being used. The general superiority of the objective forms to 
the instructor was rather obvious from the first—so obvious that there 
seemed considerable dimger that their value to the student might be 
neglected. No research was needed to demonstrate whether objective 

1. OSell, C W., *‘ObJ»etiT« lt«uunm«Dt of InfomiAtloii", Unlvonltj of nilnola Bollotta, 

Vol 8S Kombor 80, 1080 
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teats treated me, as a teacher, better than essay tests. The increase in 
my available time for home life, and for research, testified convincing^ 
to that. But how about the students: How do diey fare with objective 
tests as compared with essay tests; Which of the objective tests is 
best; Which of all the forms of tests ranks students most nearly cor¬ 
rectly f That is, which form is the most valid? This is obviously an 
important question and it has proved to be a difficult and complex one. 

In the belief that this problem must be solved, I began first by com¬ 
paring the rankings of students by different forms of tests. It is need¬ 
less to report that the correlation coefficients were low. This meant, of 
course, that at least one of the test forms was not ranking the stu¬ 
dents correctly; and the suspicion was strong that neither was ranking 
them correctly. This finding was troublesome enough; but the next 
problem was even more troublesome. This problem was. What is the 
correct ranking of a class of studentsf If we could just secure one cor¬ 
rect ranking by some measure, it could be used as a basis of comparing 
the rankings by other measures; and we could, thereby, decide which 
form of test gave the most nearly correct ranking. That is, given one 
set of scores that rank a class correctly, we could then correlate the 
rankings of two or more test forms with the correct (criterion) scores. 
Then the test form whose coefficient was highest would thereby be in¬ 
dicated as the most nearly like the criterion m its ranking and therefore 
the most correct in this respect. Query, then. How can we get a correct 
rankingf 

The answer was (and is) quite obvious: there is no way by which 
we can get a correct ranking. In other words, there are no measure¬ 
ments that are perfect in validity, and there is no likelihood of there 
being any for some tune. This, in spite of the hopes and the strivings 
of scores of education research workers. Unfortunately, educational 
measurements are the product of human workers, and they are used on 
very human cases. We therefore have very human results. 

SEARCH FOR THE BEST CRITERION 

But if no measurements are correct in validity, are there some that 
are better than others? If so, what are the better ones? Even if vre 
can not get a perfect criterion, can we get better criteria? Obviously, 
yes. We can use our best judgment. We can take special care and we 
can use scores from tests with high reliability (reliability is one of the 
most potent factors conditioning validity, and it is comparatively easily 
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determined). Then, if we have secured as many measures of probable 
worth as is practicable, we can compile them into a composite measure 
—this on the assumption that the composite of several measures is of 
more value than any one measure; and on this assumption the com¬ 
posite score may be regarded as the best criterion with which to cor¬ 
relate scores from various forms of tests. 

CRITERIA USED 

Scores from six different sources have been regarded as worthy 
of serving as criteria. They are: composite term grade, intelligence 
test, vocabulary test, average of all coUege grades, the average of 
all previously secured grades in the subject in which the study was 
being made, and a composite of the foregoing five. This last would 
seem to be better (more valid) than any of the others taken alone. 

The composite term grade is a statistically derived average of the 
available scores secured for each student during a given term in the 
subject in which scores are being studied. In most instances the com¬ 
posite term grades m these researches were constructed from essay 
grades secured during the term, objective test grades secured during 
the term, the final essay grade, the final objective test grade, and the 
"teacher’s judgment" grade. 

The intelligence scores were secured through the use of well estab¬ 
lished group intelligence tests. 

The voccdmlary scores were from either the Thorndike Test of 
Word Knowledge or the Inglis Vocabulary Test 

The average of all college grades was secured by combining for 
each student all his grades previously secured in State College courses 
Due care was taken to give the proper weight for the respective num¬ 
ber of hours for each grade. 

The average of ail previously secured grades in the subject in which 
the investigation was being conducted was secured in the same way as 
the average of all college grades. 

The composite of all the grades secured from the five sources was 
computed with due care with reference to the variability of each of the 
sets of scores. 

After securing criteria, the procedure was that of correlating scores 
from the respective tests being investigated with the available criteria 
and comparing the size of coefficients. 
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ILLUSTRATIVE COMPARISON OF COEFFICIENTS 

Two sets of comparisons will be quoted as illustrations. They are 
from the studies of Mr. Simpson and Miss Quarels as listed below. 
The comparisons from Mr. Simpson’s study are from true-false and 
essay tests in Psychology. 

The true-false correlated with intelligence scores gave a coefficient of .54 
The essay correlated with intelligence scores gave a coefficient of .... .40 


This shows .14 in favor of the true-false. 

The true-false final correlated with college grades.51 

Essay final correlated with college grades.56 

This shows .05 in favor of the essay. 


The set of illustrative comparisons from Miss Quarel’s thesis is 
from best answer-completion tests and essay tests in High School 


Home Economics (clothing). 

The best answer final correlated with Thomdyke Word Knowledge .581 

The essay final correlated with Thomdyke Word Knowledge. .401 

This shows .180 in favor of the best answer-completion. 

The best answer final correlated with intelligence scores__310 

The essay final correlated with intelligence scores. .455 

This shows .145 in favor of the traditional. 


RESEARCH IN TEST FORMS AT THE STATE COLLEGE OF 

WASHINGTON 

Eight M. A. theses have been completed at the State College of 
Washington on objective tests. These theses are available in the 
college library. They are: 

New Forms of Kxamination w Zoology. Frank A, Roberts. 
True-False Foods Test for High School Students. Laura M. 
Magruder. 

Validity of the True-False Form of Examination in Secondary 
United States History. Emory C. Lathrop. 

The True-False Form of Examination in Education and Psychol¬ 
ogy Courses. Percy Roy Simpson. 

Validity of a True-False Test in Poods. Hazel M. Landin. 

Best Answer-Completion Examination. Philip Albert Bennett. 

A Best Answer-Completion Form of Examination in Clothing. 
Ruth Ellen Quarels. 

Best Answer-Completion Form of Examination in Poods. Kathryn 
Ruth Deiuiiston. 
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The main problems investigated by Mr. Roberts and Mrs. Magruder 
were in the general line of devising the various objective types of tests. 
The other six deal mainly with the determination of relative validity. 

Mr, Lathrop's thesis does not show probable errors of his coeffici¬ 
ents. Hence, it was impossible to include it in the summary of results 
given in Tables 1 to 4 of this study.* 

The scope of these validity studies is indicated m Table I. Ap¬ 
proximately 20,500 scores were utilized in the true-false studies and 
18,400 in the best answer-completion studies. One hundred forty-five 
pairs of coefficients (290) were computed in the true-false investiga¬ 
tion and 91 pairs of coefficients (182) in the best answer-completion 
investigations. Returns, from 1,947 students were canvassed m the 
true-false, and 1,740 in the best answer-completion. 

Table 1. 

Data Utilized in the Validity Studies 


TSUs lA. Tra»-PUM. 


No. Soorto 

Simpson 

Nunb«r Psln 
of Oo«ffftelsiito 

No StndMiU 

College Psydiology and Education 
Landin 

9.000 

44 

539 

High School Foods-- 

Lathrop 

6,000 

57 

1,303 

High Sdiool U S History_ 

5,500 

44 

305 

Totals ..... - 

TkUs IB. BmI Aasvsr-OOBpMleB. 

20,500 

145 

1,947 

] 

Bennett 

HTo fieorei 

Numb«r Psln 
of OoofflflJsnts 

No Stodrats 

College Psydiology and Education 
Quarels 

5,400 

28 

204 

Hifl^ School Oothing 

Denniston 

7,000 

52 

810 

High Sdiool Foods 

6,000 

31 

726 

Totals - 

18,400 

91 

1,740 


PRECAUTIONS IN SUMMARIZING RESULTS 

In summarizing the results of the eight theses, care has been taken 
to include only reliable findings, 

9 . Mr Lftthrop'i tadtefs *«•?• dacUtdlr te imw of tSo OM07 tik* m 

mood In kigk Mhool Ukitod 8utw HUtorx 
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Certain of the coefficients obtained were not high enough to indicate 
the beat of rdiabihty; howeverp it must be remembered in this connec¬ 
tion that there were no corrections made for the effect of attenuation, 
and it is also important to recall that these coefficients were secured 
from groups of comparatively narrow range—one year, plus a few ad¬ 
vanced students. The effect of these two factors is to reduce the size 
of coefficients to a considerable degree. In the summary and interpreta¬ 
tion here made, no coefficients are compared that are not large enough 
to show rehability of at least four times the probable error. Tables 2 
and 3 summarize these findings. 

An additional precaution was taken tn summarixing the results of 
these studies in that the reliability of the differences between the two 
coefficients of each pair was computed. The formula used was: 

p E. diff 

Tables 4 and 5 show the reliability (of differences) findings. 


Table 2. 

A Comparison op the Dbcsee to which True-False and Essay Test Rankinos 
Oaresfond with Criteria Ranking 




OorraUtlona with Orltarla 

InTaatigator 

Sablaet 

No paira 
of r*B 


No fac 
Baaap 

Simpson*- 

Psychology 

18 


9 

Simpson* - 

Principles of Education 

11 


2 

l^andin* - 

Home Ec. (Foods) 

27 

11 

16 


Table 3. 

A Comparison of Degree to which Best Answer-Completion and Essay 
Test Rankings Correspond with Crtteria Ranking 


iBTostliator 

Babjoet 

Oorralatlona with Orltarla 

No pairs 
of r*B 

Ho. far 
BA-0 

No fat 

Csaap 

Bennett *- 

Psychology 

7 

s 

2 

• _ 

Principles of Education 

18 

14 

4 

Dennistoli*- 

Home Ec. (Foods) 

19 

16 

3 


Home Ec. (Clothing) 

14 

8 

6 


8 . Mr. BtmpMB't snd Mr aMPM wm mad* bp SRpar elM ooDaft aManU. 

A. Mias Landis*!. Ulia Danalatoa’a, and Mlaa Qmsral*a aooraa wan msda bp lowar alaaa 
Ufh aebool itndanta. 
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Interpreting Tables 2 and 3 it will be seen that the comparisons are 
on the whole in favor of objective tests. This is especially true of the 
best answer-completion form as compared with the essay. The true- 
false is shown to rank students more nearly like the criteria in Prin¬ 
ciples of Education; the true-false and essay are tied in psychology; 
and the essay is ahead in high school home economics. The essay was 
also shown by Mr. Liathrop to be ahead m high school U. S. history. 

A study of Table 3 indicates that the best answer-completion form 
is ahead in all four subjects. 

The reliability of these comparisons is recorded in Tables 4 and 5. 


Table 4. 

Dsgbees op Rkliabiltiy of Diffesences between CesmoENTs 
Tkue-False and Essay 



DifftniiMK iMtwMa Ooefflel«iiU 
fsToiing T-F OTor Buaf 

1 

DlfforoaoM botwooa Oooffloto&ta 
fSTorInt Emaf OTor T-F 

BAllAbUitr of 
DUFtmet 

100 

1 TO so 

60-74 

too 

76-09 

60-74 


No 

O 

m 

El 

Ea 

B 

No 

% 

No 

% 

No 

% 

Ps3rdiolog7 - 



B 

17 

6 

33 



1 

6 

8 

44 

Principles of 
Education - ' 



i 

55 

3 

27 



2 

18 

Home Ec (Foods) 

^ 1 

11 

m 

11 

5 


4 

15 

12 

44 




Table 5. 


Degrees of Reliability op Differences between CoEFFiaEMTS 
Best ANswBR-CoMPLirriON and Essay 



DUromeoa botwoon Oooffldoats 

1 foTorlng BA.-Oom. otot Bhaj 

' 

Dlfforoaeu botvoen Ooofflelfats 
foTOfiiic Emj OTor B.A -Oom. 

BoUsblUtp of 

1 100 1 

1 75-99 

1 60-74 1 

1 100 1 

1 T5-M 1 

1 60 74 

IMflomeo 

_ 

_ 












log 


No I 

% 

No 

% 

No i 

% 

No 

% 

No 

% 

Psychology - 


B 

1 

14 

4 

■57 



2 

29 



Principles of 


B 











Education - 

2 

D 

6 

33 

6 

33 



1 

6 

3 

17 

Home Be. (Foods) 

1 

B 

8 

42 

7 

37 



2 

u 

1 

5 

Home Ec. 


B 











(Gotbing)- 


B 

6 

43 

2 

14 



6 

43 
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Read Table 4: In Psychology classes there were no pairs of co¬ 
efficients with differences favoring the true-false form that were large 
enough to be reliable to the extent of 100 chances in 100 that there is a 
true difference in favor of the true-false form over the essay; there 
were 6 pairs (55% of all computed) with differences reliable to the 
extent of 75 to 99 chances in 100 that there is a true difference in favor 
of the true-false forms, etc. 

Read Table 5 similarly to Table 4. Tables 4 and 5 summarize the 
degrees of reliability of the differences between coefficients. In columns 
headed 100 are entered the number (and per cent) of the differences 
that were large enough to have perfect rehabihty; in the columns head¬ 
ed 75 to 99 are entered the number (and per cent) of the differences 
that were large enough to have somewhat less than perfect reliability; 
and in the columns headed 50 to 74 are entered those with low reliabil¬ 
ity. Reliability as here used is computed by utilizing the probable error 
of each of the two coefficients compared as to size. The statistical pro¬ 
cedure is such that degree of reliability is expressed in terms of the 
number of chances in 100. Chances may vary from 50 in 100, to 100 in 
100. For example, reading for Home Economics (Foods) in Table 4, 
we see that in three of the pairs of coefiRcients that favored the true- 
false over the essay, the difference is large enough so that there are 100 
chances in 100 (practical certainty) that a true difference between the 
coefficients exists; there are three pairs (11% of all computed) for 
which the difference is such that the rehabihty (of the difference) is 
75 to 99 chances in 100 that a true difference exists; and there are 
five pairs (19% of all computed) for which the difference is such that 
the reliability is only 50 to 74 chances in 100 that a true difference 
exists. Passing to the right hand part of Table 4, it is seen that in 
Home Economics the showing is in favor of the essay form over the 
true-false form of test. The superiority of the essay form is found in 
both the number and the reliability of differences. There are four pairs 
for the essay (as compared with three for the true-false) with dif¬ 
ferences sufficiently high to yield reliability of 100 chances in 100, and 
12 pairs (as compared with three) that yield reliability of 75 to 99 
chances. Thus it is seen that there are more pairs of coefficients for 
Home Economics (Foods) in which the difference favors the essay 
and that there is higher reliability of the differences between the co¬ 
efficients that favor the essay. Hence it appears that the essay form is 
here shown to have the greater validity in Home Economics (Foods). 
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In Principles of Education the results favor the validity of true-false, 
though not decisively; and in Psychology the results are slightly m 
favor of the true-false. 

In Table 5 the findings are in favor of the best answer-completion 
over the essay form in all four subjects, though not markedly so for 
Psychology and Home Economics (Clothing), This appears to show 
that the best answer-completion form is more valid than the essay form 
in these four subjects. 

While these studies show no absolute proof, yet it may be inferred 
from a comparison of the degree to which the true-false-essay findings 
in validity are exceeded by the best answer-completion-essay findings, 
that the best answer-completion is probably slightly more valid than 
the true-false. Obviously, there is great need for research which com¬ 
pares directly the validity of true-false and best answer-completion 
forms. 

By way of summary, the interpretation of the validity findings of 
these studies of objective tests indicates: 

1. That the relative merits of the many varieties of tests afford 
a large field for needed research. 

2. That there is crucial need of valid criteria for comparison of 
scores from various types of tests. 

3. That studies herein summarized indicate that the true-false is 
slightly more valid than the essay. 

4. That these studies show that the best answer-completion is also 
somewhat more valid than the essay. 

5. Though not directly shown, it would appear from indirect com¬ 
parison that the best answer-completion is probably somewhat more 
valid than the true-false. 

6. That studies in direct comparison of the validity of the various 
forms of objective tests are essential to their most effective use. 

School of Bduci^on, 

Sta^te College of IVashington. 



TERATOLOGIC FORMS OF TRILLIUM OVATUM 
AND TRILLIUM PETIOLATUM* 

Roceua Catherine Palmer 
(Received for publication May 22,1929) 

The phenomenon of teratology was brought to the attention of the 
author through the receipt of a polypetalous specimen of Trilliutn ova- 
tum Pursh. Variability has long been noted in the genus TriUium. 
Almost all of the parts of the plant are subject to deformity. 

From the numerous publications on the teratology of Trittium it is 
evidently a subject that has incited widespread interest. Two valuable 
papers have appeared recently in which are given a summary of the 
recent literature. These papers are independent, though they supplement 
each other in content. The first, by Professor T. H. Goodspeed, con¬ 
tains a summary of the literature that appeared before 1916. The sec¬ 
ond is that of Dr. R. R. Gates, in which he gives an abstract of the 
teratologic literature on TrUliutn that appeared before 1917. 

Below is a brief abstract of the material that has been published 
since 1917 on the subject of malformation in the genus Trillium. 

T. H. Goodspeed, "Teratological Varutions of Trilliom Sessile var. Gigaii- 
teniB H. & A.", Univ. of Calif. Pub, Bot 7:69-100,1916. Professor Goodspeed's 
artiele describes seventeen teratologic variations of T tetttle var. giganteum 
In this article he also gives a list of the more Important accounts of abnormal 
forms of Trilliums. 

R. R. Gates, "A Systematic Study of the North American Genus Trillium, 
Its Variability, and Its Relation to Paris and Medeola.", Ann. Mo. Bot Card. 4: 
69-87, 1917. In this artide Dr. Gates gives a description of each of the spedes 
of TrilliuM, and includes a map showing their distribution 

W E. Saunders, “Unusual Form of Trillium Grandiflonim", Canadian Fidd 
Nat 39* 149, 1925. In this artide Mr. Saunders gives a general description of 
the variations of T. grandifiomm that were found in an area extending from 
London, Ontario, to a point about 80 miles east along Lake Erie and some dis¬ 
tance southwest In the latter part of the paper he described in detail the ab¬ 
normalities of several individual plants. 

P. M Andrews, "Reversion b Trillium", Indiana Acad. Sd. 36: 225, 1926. 
After an extended observation of twenty-three years Mr. Andrews conduded 
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that mcmstrouties are leas common in T mvale than in other tpedei obaerved. 
During this same period he noted a number of variations in T sejnltj T recurv- 
otum, and T erfctum 

F. M. Andrews, ''Monstrosities in Trillium*'. Indiana Acad. Sd. 37; 325, 

1927. In this artide Mr Andrews gives some further observations of the spedes 
mentioned in the artide previously dted. 

L. K. Beyer, “A Green Form of Trillium sessile", Torreya 27: 83-84, 1927 
This describes an interesting color variation The spedmens of this green- 
flowered form of T. sessile were found one and one half miles east of Bethany 
College, Bethany, W Va, growing with the true spedes. Intermediate color 
variations were found between the distinct purple and the green ones These 
mtcrmediate forms had yellowish-green petals streaked with purple 

C A Weatherby, "Tetramerism in Trillium undulatum", Rhodora 29. 223, 
1927 In this artide Mr Weatherby dies three spedmens of T undulatum 
which he found near Salisbury, Conn The leaves, sepals, petals, stigmas, and 
cdls of the ovary were in fours. The stamens had maintained their usual ratio 
of two to each petal, and were therefore eight in number. 

C H Knowlton,"Tetramertsm in Tnlltum grandiflorum", Rhodora 30; 105, 

1928. This is an account of a completely tetramerous flower of T grandifiorum 
This specimen was one of many that he transplanted to his garden. He first 
noted It in flower in 1925 In 1926 it did not bloom but in the followmg year 
it flowered again. 

It is the purpose in the present paper to describe some twenty 
abnormal forms of Triilium, T, ovaium Pursh, and T petiolatum 
Pursh. In the spring of 1928 scores of specimens of both species were 
examined. These examinations were made in the vicinity of Pullman, 
Washington, and Moscow Mountain, Idaho. 

For convenience, the specimens will be treated in the following 
order to illustrate the several conditions; polyphylly, polypetaly, 
chloropetaly, heteramcry, dimery, and tetramery. 

The specimens considered in this paper arc in the Herbarium of 
the State College of Washington. In this discussion they will be re¬ 
ferred to by numbers. The collector's number, the date, and place of 
collection, will be found with the explanation of the figures. Figures 
one to thirteen are iUustrated in Plate 4. Numbers fourteen to twenty- 
one inclusive are only described in the text 

POLYPHYLLY 

Two specimens, one of T, ovatum, and the other of T. petiolaium, 
numbers 20 and 21, belong to this group. The specimen of T ovatum, 
number 20, has four leaves, three of which are normal and well formed. 
The fourth leaf is larger than the others and is bifid half way to the 
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base, thus giving this specimen the appearance of having five leaves. 

The second example of this class, a specimen of T. petiolatum, 
number 21, has the leaves in two whorls, each whorl consisting of 
three leaves. The leaves of the lower whorl, which are normal in size 
and shape, are alternate with those of the upper whorl. The first leaf 
of the upper set is orbicular and is 2 cm. shorter than the lower leaves. 
The second leaf is lanceolate while the third or inner leaf is very small, 
linear-lanceolate and almost sessile. 

POLYPETALY 

Two specimens of T ovatum belonging to this group will be des¬ 
cribed under figure 2 and number 16. The leaves of the specimen 
shown in figure 2 are normal in position, size, and shape. The flower, 
which is borne on a short pedicel 2.5 cm. above the leaves, has three 
normal sepals and nine petals. Eight of the petals of this flower are 
obtuse, but the ninth is acuminate. There are six normal lanceolate 
anthers. The unusual reproductive structure is shown in figure 2a. 
The small structure on the left is a modified stamen, with a pistillate 
flange on one side. This modified stamen is attached to the malformed 
ovary. In the other small stamen, as seen on the right, part of the 
anther has been modified into a petaloid structure which has an anther- 
like tip. The ovary is curved, resembling the profile of an inverted keel 
of the flower of a lupine. On the top of the twisted ovary are two 
small, distinct pistils, which appear to arise from the base. 

The leaves and sepals of the second specimen, number 16, are nor¬ 
mal. The thirty-six petals are arranged in whorls of three, with each 
successive whorl alternating with the one preceding. The petals in the 
first whorl arc 3.8 cm. long and those of the fourth are 2 cm. long. The 
succeeding whorls become shorter until the innermost petals are about 
2 mm. long. The inner whorls, starting with the eighth are concave. 
This specimen has no stamens, pistils, or ovary. 

CHLOROPETALY 

Under this heading six specimens will be described as figures 11, 
and 13, and numbers 14, 15, 17, and 18. 

The asymmetry of the flowers of T. ovatum, shown in figures 11 
and 13, is their most distinctive feature. The specimen illustrated by 
figure 11 has three normal leaves, one normal sepal, and two that are 
petaloid on one side. The dotted lines show the shape of the underlying 
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parts. The petals and parts of petals that are shown without lining are 
normally white. The specimen shown in figure 13 has three normal 
leaves and three normal petals. One of the sepals is normal, and two 
are petaloid. The six anthers are sagittate. 'Hiis specimen has three 
recurved stigmas that are all turned to the same side. Figure 13a shows 
the shape of the stamens. 

The flowers of the plants numbered 14, 15, 17, and 18, specimens of 
T. ovatum, were borne on separate stalks, each of which has three 
normal leaves. Each of the flowers except the flower of number 17, 
which has two stigmas, has three normal petals, six stamens, and three 
stigmas. The specimens described as numbers 14, 15, and 17 have two 
normal green sepals and a third chloropetaloid one. The flower of fig¬ 
ure 18 has two chloropetaloid sepals and one normal green one. 

During the examination of the many Trillium specimens different 
degrees of chloropetaly were found to be very common. The degree 
varies from the asymmetrical conditions shown in figures 11 and 13, to 
flowers nearly normal, as those described in numbers 14, 15, 17, and 
18. There seems to be a tendency for these chloropetaloid flowers to 
develop with the normal number of three sepals and three petals. 
Generally, there are three perfect petals and one or two normal sepals 
with the remaining one or two sepals partially petaloid. Thus, if there 
are two normal sepals and three petals, there is a fourth structure partly 
green and partly white. The morphological development of such a 
structure might be interesting to trace. 

HETERAMERY 

Seven specimens have been observed which belong to this group. 
They are illustrated by figures 1, 3, 4,6, 7,10, and 12. 

The flower shown in figure 1 is represented by a specimen of T. 
ovatum, which has the normal number of leaves and sepals. Two of the 
petals are well formed, but the third has an anther-like phlange on the 
inner side, thus giving this petal a falcate appearance. There are five 
normal stamens and three small straight stigmas. 

Examples of T. petiolaium are shown in figures 4 and 6. The 
specimen described as figure 4 has three normal petaloid, ovate leaves, 
three sepals and four petals. The tip of one petal is bent like a shep¬ 
herd’s crook. This specimen has five stamens, and three normal, re¬ 
flexed stigmas. 

The most unusual feature of the flower in figure 6 is the one 
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functional stamen. The others were formed but had a withered appear¬ 
ance. The tips of the three stigmas have a hooded^ petal-like structure 
about 1 mm. long. 

The perianth parts of the flower shown in figure 7 are normal ex¬ 
cept for a much reduced petal on the right. The sexual organs of this 
example of T. ovaium are deformed The flower has four perfect 
stamens, and two small sessile ones 3 mm. in length Sheathed by these 
small stamens is the very small ovary with its three stigmas, which 
together do not exceed 1 mm. in length. 

Of all the specimens seen, figure 12 shows perhaps the most un¬ 
common form. This specimen has three normal leaves, one sepal, and 
five petals. The petals of this flower are irregular in outline and sire. 
The staminiferous tips of the petals are unusual. The ovary with its 
non-recurving stigmas is common, though not a normal condition. 
When this condition of stigmas occurs, the writer has noted that these 
organs do not have the normal vigorous and healthy appearance. 

The flower depicted in figure 3 has three leaves, one distinct sepal, 
and a second sepal with a petaloid portion on one side, and a third 
sepal with a petaloid portion in the center. The sexual parts of the 
flower consist of six stamens and an ovary with two stigmas. 

In the course of the examination of the species considered in this 
paper, many specimens were found with minute flower buds. Figure 
10 is from an enlarged drawing of such a bud of T petxolatum When 
this specimen was found, only the three leaves, one sepal, and one sta¬ 
men were visible. The surface of the five small petals and the sepal 
are covered with opaque dots. These dots when examined under a 
compound microscope appear to be thickened cells which are probably 
filled with calcium oxalate crystals. The large stamen is 8 mm long. 
There are also two smaller ones, 1 2 mm long, enclosing three minute 
stamens These very small stamens are translucent and apparently 
abortive, though they do have the longitudinal lines of dehiscence. 

DIMERY 

The four plants of T. ot/ofum in this group are represented by fig¬ 
ures 5, 8, 9, and number 19. The plant shown in figure 5 has two 
leaves, two linear sepals, 8 mm. x 4 mm , and two petals, one of which 
IS linear-ovate, and acutely pointed, while the other is broadly ovate 
with a virescent mid-stripe. Perhaps the most unusual thing about this 
plant is the fusing of the two filaments, thus giving the appearance of 
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the two anthers growing on one filament. Figure 5a is from an en¬ 
larged drawing of the fused filament and its two anthers; also the 
small undeveloped ovary with three stigmas is shown. 

A specimen which has all of its parts in the multiple of two is 
shown in figure 8. It has two leaves, one normal and the other en¬ 
larged and bidentate at the tip The perianth and sexual parts though 
not consisting of the usual number, are well formed. 

In figure 9 and number 19 the parts of the plants are in the multiple 
of two The petals of figure 9 have a green mtdvein, and dentate tips. 
Figure 9a illustrates the malformed stamen. The lower petal of num¬ 
ber 19 also has a green midvein The ovary and stigmas of number 19 
are undeveloped and probably incapable of setting fruit. 

TETRAMERY 

The phenomena of tctramerism was noted but once in this study, 
in a specimen of T pctiolatum, number 22. This plant has four leaves, 
four sepals, four petals, seven stamens, and four stigmas 

During the spring of 1928 the author noted the abundance of tera¬ 
tologic specimens of T ovatum The malformed plants were observed 
growing with the normal forms Scores of specimens of T petiolatum 
were also observed at the time of this study, but only four abnormal 
forms were found In the literature concenng these two western 
species, only one citation of T ovatum was found, and none of T, 
petiolatum This one citation of T ovatum concerns a specimen from 
Eake Cushman, Washington, collected by Mr. W. T Putnam, and was 
described by Mr. Walter Deane in Rhodora 13. 189-191, 1911. 

Grateful acknowledgement for suggesting the problem, and for 
assistance in the preparation of this paper should here be made to 
Dr. Harold St John. 

EXPLANATION OF FIGURES 

Figure 1 Trillium ovatum showing the scythc-like lower petal, Rocelia 
Palmer 229, May 26, 1928, Moscow Mountain. Idaho 

Figure 2 Trillium ovatum showing the nine petals, Rocelia Palmer 227, 
Apr 1928, Arlington, Washington 

Figure 2a Showing the ovary with small stamcni 

Figure 3 Trillium ovatum, an inicresting example of chloropctaly, Rocelia 
Palmer 230, May 26, 1928, Moscow Mountain, Idaho. 

Figure 4 Tnllium i>ctio1atum, an example of a heteromerous plant, Rocelia 
Palmer 233, May 12, 1928, Kamiak Butte, Washington. 
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Figure 5 Trillium ovatum, a tpecmicn with dimerous parts, H. W. & M. T. 
Crowley, Apr. 1928, five miles south west of Deer Park, Waahmgton 
Figure 5a. Showing the fused filament 

Figure 6. Tnllium petiolatum showing the petaloid tips of the anthers, 
Rocelia Palmer 228, May 12, 1928, Kamiak Butte, Washington 

Figure 7. Tnllium ovatum, Roceha Palmer 234, May 26, 1928, Moscow 
Mountain, Idaho 

Figure 7a. Showing an enlarged drawing of the minute ovary 
Figure 8. Tnllium ovatum, a perfect dimerous fiower, Rocelia Palmer 238, 
May 26, 1928, Moscow Mountain, Idaho. 

Figure 9 Trillium ovatum showing virescent streaking, H St John 9377, 
May 12, 1928, Kamiak Butte, Washington. 

Figure 9a Showing the malformed anther 

Figure 10 Tnllium petiolatum. The black dots represent opaque dots, 
Rocelia Palmer 232, May 12, 1928, Kamiak Butte, Washington 

Figure 11 Tnllium ovatum showing the shape of the petals, H. W & M T. 
Crowley, Apr 1928, five miles south west of Deer Park, Washington 

Figure 12 Tnllium ovatum showing the stammiferous tip of the petals, 
Kocdia Palmer 235, May 26, 1928, Moscow Mountam, Idaho 

Figure 13 Tnllium ovatum showing the condition of the stigmas and the 
chloropctaloid sepals, H W & M T Crowley, Apr 1928, five miles south west 
of Dccr Park, Washington 

Figure 13a Showing the sagittate stamen. 

EXPLANATION OF NUMBERS 

Number 14 Tnllium ovatum, Roccha Palmer 239, May 26, 1928, Moscow 
Mountain, Idaho 

Number IS Tnllium ovatum, Rocelia Palmer 240, May 26. 1928, Moscow 
Mountain, Idaho 

Number 16. Tnllium ovatum, J B FIctt, May 21, 1916, Tahoma Creek, 
Washington. 

Number 17 Tnllium ovatum, Rocelia Palmer 231, May 6. 1928, Moscow 
Mountain, Idaho 

Number 18 Tnllium ovatum, Rocelia Palmer 236, May 26, 1928, Moscow 
Mountain, Idaho 

Number 19 Trillium ovatum. Regina Cooper, May 13, 1928, Moscow Moun¬ 
tain, Idaho, 

Number 20 Tnllium ovatum, Rocelia Palmer 237, May 26, 1928, Moscow 
Mountam, Idaho 

Number 21 Tnllium petiolatum, B. Hunter, Apr 23, 1903, Hatwal Creek, 
Idaho 

Number 22 Tnllium petiolatum, George A Garmo 10, May 5, 1929, Pullman, 
Washington. 

Department of Botany, 

State College of IVashington. 



ERIOGONUM COMPOSITUM AND ITS VARIATIONS' 

, Harold St. John and Fred A. Warren 
(Received for pvblicahon March 20,1920) 

In an attempt to identify some collections of Eriogonum from 
Mt Rainier and from the vicinity of Blewett Pass, Washington, it was 
found that the material of Eriogonum compositum needed to be re- 
studied. Some of the plants of £. compositum had lanceolate leaves, 
while others had small ovate leaves, and still others had glabrous or 
pubescent scapes with the leaves strongly cordate. 

E. compositum was first found by David Douglas along the G>lum- 
bia River either in 1825 or 1826. There is no convincing evidence in 
his journals as to just where he collected his specimens. This plant 
IS pnmanly of the Upper Sonoran life zone, though some of its vari¬ 
ants are found up to 6000 ft. in the Hudsonian life zone on Mt. 
Rainier. It prefers open, warm, rocky or gravelly hillsides. 

Bentham in De Candolle’s Prodromus 14: 12, 1856, published a 
variety leumthum, distinguishable only by havmg a smooth involucre. 
One of the two collections cited by Bentham as the var. leianthum, 
Geyer 470, in the Kew Herbarium, shows some woolly pubescence at 
the tips of the involucres. Since one of the two collections originally 
cited by Bentham is not typical and as the writers do not find that the 
character of smooth mvolucre separates the specimens into natural 
groups, the var. leianthum is here reduced to synonomy. The writers 
are indebted to Dr. A. W. Hill of the Kew Gardens for assistance in 
comparing some specimens from the State College of Washmgton Her¬ 
barium with the types of Douglas and Bentham, which are deposited 
at the Kew Gardens. 

The writers are also indebted to the curators of the following 
herbaria for the loan of valuable speamens. The abbreviations for the 
vanous herbaria consulted are as follows: 

(O) University of Oregon, Eugene, Oregon. 

(S) Dudley Herbarium, Stanford University, California. 

(UC) University of Califorma, Berkeley, California. 
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(WSC) State College of Washington, Pullman, Washington. 

(WU) Willamette University, Salem, Oregon. 

The writers have found variability to a slight degree in the flowers 
and to a larger degree in the leaf outlines. The following key presents 
the characters that separate the varieties from the species: 

LfCaves broadly sagittate or deltoid with a cordate base, or ovate, 
Leaves all or some cordate at base, 3-7 cm. long, 

Scapes glabrous, flowers white or yellow, 

1. £. compositum. 

Scapes pilose, lanate, or sparingly so, flowers white, 

2. var. pilicaulis. 

Leaves ovate, 1.5-3.5 cm. long, flowers white, 

3. var. simplex. 

Leaves lanceolate, cuneatc or occasionally subcordate at base. 

4. var. lancifolium 

1 Eriogonum compositum Dough, Bentham Trans. Linn. Soc. 
London, 17: 410, 1837; E. compositum, var. lexanthum Bentham in DC. 
Prodr. 14: 12, 1856. The plant is an inhabitant of the Upper Sonor¬ 
an and And Transition life zones of Washmgton, Idaho, Oregon and 
California, The followmg specimens of E. compositum have been 
exammed. 

Washington Palouse Falls, St John & Pickett 6197 (WSC); Robinson 
Fork, Touchet River, St John, Davison & Seheibe 6976 (WSC); between El- 
Icnsburg and Wenatchee, Whited 726 (WSC) , North Yakima, Steinweg (WSC) ; 
Rock Lake, Beattie & Lawrence 2394 (WSC) , North Yakima, GnSith & Cot¬ 
ton (WSC) , Clark Springs, Kreager 94 (WSC); Naches River, Ihng (WSC); 
Almota Canyon, Si John 3369 (WSC); Spokane, Henderson (WSC) ; Wen¬ 
atchee, Vasey 113 (WSC); Ellcnsburg. Whited 560 (WSC), Junction of Wil¬ 
son and Crab Creeks, Sandberg <5* Leiberg 289 (WSC, UC); Wawawal, Piper 
in 1883 (WSC) , Salmon River, Blue Mts, Homer 431 (UC) , Columbia River 
W Klickitat Co., Suksdorf in 1881 (UC). Spokane County, / B L[e%berg\ 107 
(UC), Yaldma, Tweedy Aug 1882 (S); Yakima Region, Brandegee 1882 
(UC). 

Idaho Lewiston, Heller 3213 (UC, S); Clearwater River, Sandberg, Mac- 
Dougal & Heller 269 (S); Kootenai County, Leiberg 190 (O). 

OreTiON . Fossil, Leiberg 123 (O, UC) ; Kimberly, Henderson 5133 (O) , 
Faddys Creek, Wallowa Mts, Cusick 2219 (O. UC, WSC); Pilot Rock. Cusick 
3438 (O): Barnhart, Henderson in 1886 (O); Tygh Valley, Gorman 7616 (O) ; 
Sisters, Peck 4307 (WU) : Des Chutes River, Sherwood 342 (WU); Ho^ 
River, Peck 1631 (WU); WoodviUe, Peck 1630 (WU); Kamcla, Peck 4309 
(WU); Horse Creek Canyon, Sheldon 8244 (UC); Harper Ranch, Malheur 
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Valley, Letbtrg 2232 (UC) ; Shake, Jackson Co , Austin July 1893 (UC); The 
Dalles, Heller 10075 (S) ; Pendleton, Heller 10174 (S) : Pendleton, Heller (S) ; 
Sherar's Grade, Wasco Co., Lawrence 332 (S). 

Caufohnia Blue Rock, Mendocino Co., Rattan June 1882 (S) ; Mendocino 
Co, Rattan June 1882 (S) ; Klamath Hills, Butler 1378 (S, UC) ; Mt Sanhe¬ 
drin, Heller 5913 (S); Klamath River, Butler 720 (UC) ; Klamath River, Chan¬ 
dler 1462 (UC), Whiskey Camp, Independence Creek, Butler 201 (UC) ; CaUa- 
han, Alexander & Kellogg 135 (UC) ; Hoopa Mt, Davy & Blatdale 5672 (UC) ; 
Pope Valley Grade near Calistoga, Brandegee June 1909 (UC). 

2. Eriogonum compositum Dougl., var. pilicaullt n. var. 

The variety differs from the species by having the scapes {ulose, 
lanate, or sparingly so, and the flowers white. 

A specie differt m scapo parce piloso et floribus albis. 

It is felt that the plant is not worthy of specific rank for the reason 
that the only difference from E. compositum is that the scapes are 
pubescent. 

The large majority of the specimens cited below show clearly and 
definitely the characters enumerated. There are, however, a few speci¬ 
mens which m some degree depart from the others. The collections by 
Shaw from Mt. Rainier and Peck's 1634 from Grants Pass have their 
scapes nearly glabrous. If they were completely glabrous they could 
not be separated from E. compositum, even though they were collected 
in the high mountain country. The collection by Thompson 75 from 
Hood River has only a small amount of pubescence on the scape and 
some of the leaves are ovate, not cordate. Also Peck's 1632 from Hood 
River shows a few ovate leaves. These collections are, then, intermedi¬ 
ate between var. pilicaulis and var. simplex. 

The specunen Peck 9158 from Mt. Jefferson, in other particulars 
typical of the var. pilicaulis, has several of its leaves lanceolate. This 
character makes it intermediate to the var. lancifolium. These four 
specimens combined prevent the distinctions based on pubescence and 
leaf shape from being absolute and constant. Although these plant 
groups are conspicuous and have nearly distinct ranges, they cannot 
properly be considered species. They seem to be a series of varieties 
grouped around a parent species. 

The varietal name pilicaulis is derived from two Latin words, pilus 
meaning a hair and cauEs the stalk of a plant 

The material examined shows this to be a plant of the Hudsonian 
and the Humid Transition life zones of Washington and Oregon. 
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The material examined is as follows: 

Washington Goat Mti., Fierce Co, 5500 ft., Aug 12, 1896, Allen 260 (WSC, 
UC, S) (type in Herb State College of Washington); St Andrews Park, Mt 
Rainier Natl Park, Pierce Co, 5500 ft, Sept 9, 1919, Shaw (WSC), rocky 
places, 6000 ft, Mt Rainier, Aug 1895, Piper 2127 (WSC); Goat Mts near 
Mt Rainier, Pierce Co, Sept 20, 1893, Allen (WSC) ; South Mowich Glacier, 
Mt Rainier, Pierce Co, 5000 ft, Aug 1895, Plett 230 (WSC) , dry rocky slopes 
near Ipsut Pass, Mt Rainier Nat*l Park, Pierce Co, 4700 ft, July 26, 1928, 
Warren 818 (WSC) , rocks, Owyhigh, Mt Rainier Nat'l Park, 5500 ft, Aug 
11, 1919, Flett 3059 (WSC), on talus slope. Cape Horn, Skamania Co, June 
26, 1904, M W Glorman] 2034 (O), Yakima Region, Northern Transcontinen¬ 
tal Survey, 1882, Brandt gee (UC) ; steep rocky slopes. Beacon Rock, Skamania 
Co, June 21, 1919, Gorman 4609 (S) 

Oregon* dry hill, Hood River, June 23. 1911, Peek 1632 (WU); Snow Camp, 
4000-4250 ft, Currey Co, July 1916, Thompson 75 (S) ; Hood River, Hood 
River Co, June 21, 1903, Sheldon 12203 (S), cliffs along the (Columbia River, 
Multnomah Co, June 26, 1911, Peck 1629 (WU) ! Grants Pass, Josephine Co, 
June 29, 1913, Peck 1634 (WU) , sw slope of Mt Jefferson, 6000 ft, Linn and 
Marion Cos, Aug 14, 1919, Peck 9158 (WU); near Bohemia Mine and Jackass 
Ridge, Bohemia Mt, 5500 ft. Lane Co, Aug 9, 1927, Henderson ^ Patterson 
(O), Oregon City, Clackamas Co, Northern Transcontinental Survey, May 
1885, Brandegee (UC) 

3. Eriogonum compositum Dougl., var. aimplex (Wats ex Piper) 
comb. nov. Eriogonum heracleoides Dougl., var. simplex Watson ex 
Piper, Contr. U. S. Nat. Herb. 11: 238, 1906, 

Prof C. V. Piper in his Flora of Washington treats this as a variety 
of £. heracleoides, a species characterized by having lanceolate or ob- 
lanceolate leaves and a whorl of leaves below the umbel. The plant 
here described does not have those characters and seems truly placed 
as a variety of E, compositum. Quoting from Piper, ''Doctor Watson 
has labeled his specimen variety simplex, under which name the plant 
may be known.” 

The variety differs from the species by having ovate leaves which 
are 1.5-3.5 cm, long. It is believed that the character of size of the 
leaves is not sufficient to warrant it as other than of varietal rank. The 
material as cited below shows that it is an inhabitant of the Upper 
Sonoran life zone of eastern Washington. 

Washington: White Bluffs, Beattie 3958 (WSC); Wenatchee, Whited 1149 
(WSC) ; White Bluffs, Beattie 3968 (WSC); rocky bar of Columbia River, 
near Rock Island, Whited 1415 (WSC). 
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4. Eriogonum coMPOSiTUU Dougl., var. lanclfolium n. var. 

Prof. Piper in his Flora of Washington considers this narrow 
leaved plant a part of B, heracleotdes. Since this material does not 
show a whorl of leaves on the scape or the leaves densely tomentose on 
both sides, as in £. heracleoides, it should be considered a variety of 
E. compositum Prof. Piper in his book says, “It perhaps merits recog¬ 
nition as a subspecies.’* 

This variety differs from the species in that the leaves are lanceo¬ 
late, cuneate, and occasionally subcordatc at the base. Also, the scapes 
are slightly pubescent and the flowers are white. 

A specie differt in folds lanceolatis cuneatis intcrdum subcordatis, 
scapis parce pubescentibus, floribus albis. 

The name lancxfolxum is derived from two Latin words, lancea 
which means lance and folium a leaf. 

The character of lanceolate leaves is hardly sufficient to cause the 
writers to consider this plant of higher than a varietal rank. This 
variety is rather wide-spread, as it is found in the Upper Sonoran and 
Arid Transition life zones of Washington, Oregon, and California. 
The specimens examined are as follows: 

Washingtok dry serpentine soil, Old Blewelt, Kittitas Co., June 10, 1927, 
P A Warren S39 (type in Herb State Oillcge of Washington) ; among rocks, 
BIcwctt Pass, (Thelan-KitUtas Cos, June 7. 1924, Warren 333 (WSC); Mt 
Stuart, 4820 ft, Chelan Co, Aug 28, 1893, Sandberff 6* Letberg 813 (WSC); 
Mt. Stuart, Chelan Co, July 1898, FJmer 1096 (WSC); Mt Stuart 8000 ft, 
Chelan Ck), Aug 1893, Sandberg Leiberg (WSC); Wenatchee, (}helan Co, 
May 17, 1896, Whited 92 (WSC) ; gravelly south sides of cliffs, Wawawai, 
Whitman Co., May 1897, Rimer 773 (WSC); Wenatchee Canyon No. 1, Che¬ 
lan Co. May 13, 1900, Whited (WSC), 3800-7000 ft , Pcshastin, Chelan Co, 
Aug 28, 1893, Sandberg \& Leiberg 813 (UC). 

Oregon in crevices of rock, The Dalles, Wasco Co, May 10, 1906, Lunell 
(S) : dry slopes along Pine Creek, 7 miles above mouth, Wheeler Co, July 4, 
1921, Peck 10044 (WU); Newton Creek, Mt Hood, Aug 6, 1927, English 804 
(WSC); Grizzly Peak, Jackson (k)., July 17, 1913, Peck 1633 (WU); Rogue- 
Umpqua Divide, 15 miles west of Crater Lake, Jackson Co, July 31, 1916, Peck 
4308 (WU); Grants Pass, Josephine Co, June 1, 1912, Prescott (WU); near 
Grants Pau or Ashland, May 1, 1926, Savage (O); Huntington, Baker Co, 
May 16, 1905, Holway 51 (O) 

California* summit between Mad River and Pilot Creek, Humboldt Co^ 
June 1883, Rattan (S); southern slopes of Mt Sanhedrin above sawmill, Lake 
Co, July 19, 1902, Heller 5913 (S); Scott River Valley, Siskiyou Co., June 15- 
July 15, 1899, Gilbert (UC) , Hay Fork, Trinity Co, June 10, 1896, Blatdale 
(UC); on volcanic rocks near Umg Valley, Mendoano Co., 1860-67, Bolander 
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Erioffomun composltimi and tte ▼•riatle* 

Roottd spot, E eompoiltom. 8qaar« spot. var. lanolfoUniiL 

Trianrolar ipot, tit iloplax Crou, tar plUeaalU 

6567 (UC): Ml Sanhedrin. 5000 ft. Lake Co.. July 17. 1913. Hall 9509 (UC); 
Snow Mt. Lake Co. Aug 25. 1892. K Brandegee (UC) ; Snow Mt. Lake Co., 
7000-8000 ft. July 1894. Purpus (UC), on barren rock walU of canyons. Dins- 
more’s Ranch. Valley of Van Duzcn River, Humboldt Co.. 2500 it. June 22. 
1913, Tracey 4262 (UC). 

Department of Botany, 

State College of Washington. 






NEW AND NOTEWORTHY NORTHWESTERN 

PLANTS* 

PART 3 

Harold St. John 

(Received for pubhcation January 15,1929) 

SciRPUS VALIDUS Vahl and S. occidentaus (Wats.) Chase. Since 
the summer of 1913, when the writer made a botanical exploration of 
Sable Island, Nova Scotia, he has been observmg the Bulrush or Tule. 
During the identification of the plants from this isolated island, it 
became obvious that the various contrasting characters definitely stated 
and clearly illustrated by Mrs. Chase* did not apply to the material 
collected These observations were published m 1921,' and there, fol¬ 
lowing Prof. Femald,* the older name S. acutus Muhl., was adopted 
for S. occidentalis (Wats.) Chase. In this study of the Sable Island 
plants, the writer stated, “//. T. Gussov/s collection has well developed 
achenes only 2 mm. long, but the spikelets are borne for the most part 
b glomerules, so the plant is treated as of this species [ocufttr]. H. Su 
John, nos, 1,158 and 1,159 (H) do not have long spikelets, but the 
achenes are large, 2.5 mm. long, and the scales are long and overlap¬ 
ping. These specimens with a mingling of character of S, vdidus and 
of S. acutus raise the question as to the distbctness of these two 
species.” Hence, at this station, the characters of length of spikelet, 
length of scale, and size of achene, varied, and were recombined m a 
maimer different from those attributed to either S. vdidus or S. acutus 
(occidentdis). As a matter of fact, the writer spent a long time study- 
bg all of the material in the Gray Herbarium, much of which had 
been studied and cited by Mrs. Chase, and found so many plants with 
intermediate characters that he became very doubtful of the specific 
distbctions. 

During the nimmer of 1917, F. P. Metcalf worked with D. C. Mabbott on a 
lurvey of the msnb and aquatic planta of North Dakota. He also studied diese 

1, OoBtribalioB fMm the Dsputmeat Better, BOtt OeUeft at WttUaftea. Be. tt. 
I. Acbm Gkate, Bhoden 6; es-Tl, pi S1*SS, UOi. 

S. B. St. Joke, Free. Beitea See. Hat Hitt SSi SS, 19S1. , 

4. IL L, FttntU, Bkedeit SS: S4, ISSO. 
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two species of tule, and reported/ ‘^Setrpus occtdentalxs (Watson) Chase and 
Setrpus Valuitu Vahl. The former is abundant throughout the state in marshes 
and sloughs, and the latter frequent but not clearly distinguishable from S 
occidentalis, these two intergradc so completely that it is very doubtful if 
S occidentalis should exist as a separate spcdcs; it is unfortunate that the 
majority of the specimens can be referred to the type S occidentalis but S 
validus having priority must stand. Under favorable conditions when valutus 
was found m springy places, the soft, light green, thickened culm was apparent 
and distinguishable from the much harder olive-green culm of S occtdentalist 
but here usually this character was too variable to be used for identifying the 
two species Again, the broader achcnc and longer spikelet of S ocetdentahs 
are considered valuable characters in distinguishing this species from S valtdus 
Numerous measurements and compansons were made in the field with the result 
that all normal or extreme vanations of both factors were found m a single 
patch that was all of the hard olive-green culm type. The character of the rays, 
whether flcxuotis or stiff, was subject to the same variation In the cast such 
extensive variation has not been observed However, in North Dakota, until 
definite work has been done in growing these two species under different con¬ 
ditions of alkalinity it is still a question whether S occidentalis is a valid species 
Present evidence points in the opposite direction." It will be noted that bis 
careful study indicated that the color, texture, and size of the culm, as well 
as the character of the rays, all vaned too much and too irregularly to be of 
distinctive value. 

Recently the problem has been restudied with the help of the Her¬ 
barium of the State College of Washington, containing 29 sheets from 
Washington and Oregon and a few from other states. Contrary to the 
current interpretation, most of these specimens would fall on the side 
of 5*. validus. Only a few show the long spikelcts, long scales, etc., of 
S, acutus. Here, as well as in the east, and in the middle west, the 
series of alleged distinguishing characters break down. The writer 
cannot convince himself that these arc two species. There are several 
varying characters, and the extreme conditions are conspicuous, but 
the intermediates are numerous. The two ranges are so nearly coinci¬ 
dent that on reconsideration of the question, there seems no reason 
for maintaining them even as minor variations. S. occidentalis (Wats.) 
Chase and S. acutus Muhl., are then referred to the synonomy of S. 
validus Vahl. 

EaYTHSONiuif idahoenae St. John & G. N. Jones, n. sp. 

Corm deep seated, 12-20 cm. below the surface, ellipsoid or narrow¬ 
ly cylindric, brown coated with a slender rhizomatous process up one 
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side; stem cy^ndxic, the lower half subterranean, bearing near the 
middle dne pair of opposite leaves, the upper half of the stem reddish, 

6- 2S cm. long; leaves green unequal oblanccolate with an acuminate 
cucuUate tip, gradually tapering at the base, the larger blade at anthesis 

7- 13 cm. long, 2.5-4,5 cm. wide, the channeled petioles about half the 
length of the blade; buds terminal 1-3; flowers noddmg; perianth s^- 
ments greenish or creamy white, marked for the lower cm. with yellow 
within and with greoi or greenish-yellow without, 3-4.5 cm. long, 9-12 
mm. wide, linear-lanceolate arcuate and recurved after anthesis; the 
petals slightly broader than the sepals and with four saccate infoldings 
at the base; stamens polymorphic, either with six short anthers 5-7 mm. 
long, or three short and three long* 10-20 mm. long, these two conditions 
occurring in flowers on the same stem, or the flowers with all six of 
the stamens long, anthers white turning pale yellow after dehiscence, 
filaments filiform, 10-12 mm. long, usually equal, but sometimes three 
distinctly longer; ovary cylindric somewhat 3-sided; style slender, 
twisted at base, clavate at tip, stigmas 3 distinctly parted and recurved; 
pistil 14-20 mm. long at anthesis; fruit oblanceolate trigonous. 

Folds viridibus oblanceolatis cuneatis, flonbus viridi-albis ad cen¬ 
trum flavo-coloratum, stigmatibus tripartitis recurvatis. 

Idaho cut-over pme woodland, Worley, Kootenai Co., March 21, 1926, St 
John, English, Jones, Ransom & Ridout 3719 (type In Herb State Ck>ilege 
of Washington) , fruit from type locality, April 25, 1926, St John, Gessell, Jones, 
Ridout & Woods 4255; beyond Worley, April 17, 1926, Nettie M. Cook; sonny 
thicket, Lovell, Benewah Co, March 21, 1926, St John, English, Jones, Ransom 
& Ridout 3730; yellow pine woods, 5 miles e of Harvard, Latah Co, April 18, 
1926, Georgina Burke, hills above lumber mill, (Zocur d'Alene, Kootenai Ca, 
May 24, 1923, Nettie M Cook 

Washington Tiger, Pend Oreille Co, April 29, 1925, B. E Hupp; woods, 
Dry Canyon, Molybdenite Mt, Kanikiu National Forest, Pend Oreille Co., 
May 16, 1925, Si John, Pickett, Damson & Warren 3741; also June 5, 1926, W. P 
Hagemeyer, Wavcriy, Spokane Co . April 19, 1928, /. H Sn^er 

In addition, the following specimens, though not in a condition to 
show all the characters, probably belong to this species. Washington: 
across Pend Oreille River from Dalkena, Pend Oreille Co., May 11, 
1923, R. Sprague 107; Steptoe Butte, Whitman Co., April 6, 1906, 
/, W. Hungate This latter specimen is the type of Erythronium grand- 
iflorum candidum Piper which was erroneously said to come from 
Cheney, Washington. * Oregon: low mountains, eastern OregcMi, May 


S. Fipw a Bwttto, n. s. B. WaU. 61. 1014. 
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12, 1898, W. C. Cusick 1869. 

What was undoubtedly the same plant as that here described as 
£. idahoense, was first mentioned by Carl Purdy. He wrote' ‘"I know 
of three forms of this species. (£. grandiflorum) * ♦ * In the Pine 
woods of eastern Washington there is a form with pure white flowers 
with greenish yellow centers. In this the flowers are very large, and the 
narrow segments are closely recurved.” Later in his article on “Western 
Erythronium”,* he named it var. albiflorum. This name, of course, 
antedates B grandiflorum candtdum of Piper. Mr. Purdy states, “It 
does not seem to me likely that any new species of Western Erythron- 
iums will be discovered, for the forms are not local and the ground 
has been well covered.” In spite of this dictum, we are venturing to 
describe the plant as a species The characters which wc give and 
tabulate are to us abundantly convincing and adequate. The plant does 
not seem to be a mere color form. It is true that £. idahoense grows near 
E grandiflorum, but in no case have they been found growing together. 
The two ranges touch, but do not seem to overlap, and B. idahoense 
occurs further to the east towards the Bitterroot Mountains and at 
somewhat higher elevations. As a matter of fact, the species most 
similar to this new one is not B. grandiflorum, but £. montanum Wats, 
of the Cascade Mountains. E, montanum, however, has its larger 
leaves subcordate or rounded at base, ovate or ovate-lanceolate; the 
perianth segments milky white and colored with yellow and orange at 
the base, ovate-lanceolate, the greatest width at or near the middle and, 
in all specimens examined, the anthers are short, 3-5 mm long and are 
much exceeded by the pistil, and the plant grows at or above timber- 
line m the high mountains—in the Hudsonian Zone. On the other 
hand, E. idahoense has its leaves oblanccolate and gradually tapering 
to a cuneate base, the perianth segments greenish or creamy white, 
marked near the base with yellow on the inner side and greenish on 
the outer, linear-lanceolate, the greatest width near the base, the anth¬ 
ers polymorphic, the short ones 5-7 mm. long, the long ones 10-20 mm. 
long, the latter exceedmg the pistil, and the plant grows in the yellow 
pine woods—timbered Arid Transition. £, parviflorum (Wats.) Good- 
ding has lanceolate leaves, the greatest width near the base, the per¬ 
ianth segments are a solid light yellow and the plant grows from the 

7 Oftrdmi a ForMt 10- no 478, 157. 1807 
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Canadian to the Hudsonian Zones. £. idahoense, on the other hand, 
has oblanceolate leaves, the greatest width near the tip, the perianth 
segemcnts greenish-white, marked near the base with yellow within 
and greenish without, and the plant grows m the timbered Arid Tran¬ 
sition Zone. 

Erythronium idahoense St. John & G. N. Jones, forma tricolor 
St. John, new forma. 

Differing from the species only by having the anthers rose-pink 
and the ovary pinkish. 

A specific differt in antheris ovariisque roseis. 

Idaho yellow pine woods, 5 miles east of Harvard, Latah Co, April 18, 
1926, Georgtna Burke (type in Herb. State College of Washington) 

This pink anthered form was found growmg intermingled with the 
species, but was much less common It is possible that this new form 
represents a hybrid with E. grandiflorum Pursh. However, the anthers 
show abundant perfect pollen grains. In the absence of proof that the 
plant is a hybrid, it seem best to consider it a color form. 

Smilacina amplexicaulis Nutt, Joum Acad. Nat. Sci. Phila, 7' 
58, 1834 Dr. Sereno Watson in his ''Revision of the North American 
Liliaceae*' * accepted this species as a western representative of the 
group containing the eastern species S racetnosa (L ) Desf. This 
view has been almost universally accepted, and the distinguishing char¬ 
acters between the two have scarcely been modified or amplified by 
later workers. 

More recently other plants m this affinity have been described, such 
as S, racetnosa brachystyla Henders** and Vagnera brachypetala 
Rydb “ The generic name Vagnera is accepted by the adherents of the 
American Code, and most of the recognized species have been given 
combinations under that name. 

While studying the collections of this group from the Pacific 
Northwest, the writer became suspicious of the validity of some of the 
above mentioned species. All the material in the Herbanum of the 
State College of Washington was carefully studied, and then through 
the kindness of Dr. F, W. Pennell, it was possible to study a represen- 

0 Froe Am Acad ArU k ftel 14 344 1873 
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tative series from the Academy of Natural Sciences of Philadelphia. 

The short style which was used by Prof. Henderson to separate 
his S racemosa brachystyla was found to be undependable. Most of 
the plants having this character had very young and only partially de¬ 
veloped flowers. There were, however, a number of mature plants 
showing distinctly shorter styles, but numerous others with intermedi¬ 
ate lengths completely broke down any distmctions on this character. 

Similarly, the writer has not been able to recognize as a distinct 
plant V. brachypetala Rydb. 

Finally, the distinctions between S racemosa and 5. amplexicaulis 
were considered. S, racemosa is alleged to have the leaves oblong- 
lanceolate, short petioled, and mostly narrowly acuminate, the style 
very short, the seed 4 mm in diameter, and its range is usually given 
from Nova Scotia to Georgia, Colorado, and British Columbia. 5* 
amplexicaulis is said to have the leaves ovate to ovate-lanceolate, most¬ 
ly sessile and clasping at base, rarely acuminate, the style longer, the 
seed smaller, and its range from Bntish Columbia to Alberta, Califor¬ 
nia, and New Mexico. Each of these characters has been studied with 
a series of specimens The seed size and the style length are of no 
value Petioled or sessile leaved plants occur throughout both ranges, 
Plants with narrow acuminate leaves are to be found throughout the 
West, and broad merely acute leaved plants are occasional in the East. 
But for the last character, all those listed seem worthless. There is a 
hint of a difference in the leaf shape. In the far western states a 
distinctly larger proportion of plants have the broadly ovate acute 
leaves Still, these plants seem to grow side by side with the narrower 
leaved ones, and the difference seems to be within the normal range 
of variation between individuals of the same species. Prof. Henderson, 
who devoted much time to this problem, wrote, “And yet to one who 
has observed and studied these plants for years throughout Oregon, 
Washington, and Idaho, these apparently well marked differences dis¬ 
appear, and intergrading forms of every description can be found.” 

When so-called species intergrade as completely as these do, and 
have completely overlapping ranges, there seems no justification for 
maintaining them as distinct. As the writer has not seen the type speci¬ 
mens of all these plants, perhaps he should qualify his categorical state¬ 
ment, and merely assert that he has seen no evidence that any species 
of this group but S, racemosa (L.) Desf., occurs in the Pacific North¬ 
west. 
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Shilacina RACEifoSA (L.) Dcsf., var. glabra (Macbr.) comb. nov. 
S, amplexicaulis Nutt., var. glabra Macbr, Contr. Gray Herb. n.s. 56: 
18, 1918. This plant of the Sierras of California is distinguished by 
having its leaves and stems glabrous. It seems to be a very local vari¬ 
ant, not appearing elsewhere in the broad range of the species. 

Claytonia lakceolata Pursh, forma chrysantha (Greene) n. 
comb. Claytonia chrysantha Greene, L,eaflets 2. 45, 1910. 

The writer was interested to find in the Piper Herbarium a frag¬ 
ment of the type of this plant. The label includes the statements, 
“moist sandy slopes, Mt Baker, rare, flowers yellowish." This appear¬ 
ed in Greene's publication as “Moist sedgy southward slope of Mt. 
Baker, - - corolla - - deep orange." 

After a careful comparison, the author can see no fundamental 
difference between this type material and Claytonia lanceolata Pursh. 
Were it not for Gorman’s statement that the flowers were yellowish 
and Greene's that they were deep orange, there would seem no justi¬ 
fication in maintaining the plant as distinct The dried specimens arc 
discolored and do not now show this yellowish color or appear in any 
way different from that species C lanceolata is common in the upland 
areas in Washington and the adjacent states. The writer has often 
studied it in the field and collected it. The petals are white and usually 
have their veins distinctly pink Hence, plants with yellowish petals 
are somewhat different, but only worthy of rank as a forma 

Dr Rydberg in his "Plora of the Rocky Mountains" takes up C 
chrysantha Greene to replace C 'aurea A Nels. This he keys as having 
the stem leaves linear or narrowly lanceolate, 1-ribbed or indistinctly 
3-ribbed. The original material of C chrysantha, however, has the 
leaves distinctly 3-nbbed, and they are broadly lanceolate, just as they 
are in C lanceolata Because of the existence of an earlier homonym, 
Dr. Nelson has renamed the yellow-flowered plant of the Rocky Moun¬ 
tains Claytonia flava A. Nels.“ There seems no doubt as to the distinct¬ 
ness of this from C. lanceolata and its yellow-flowered form 

Aquilegia FORMOSA Fisch., var. wawawensia (Payson) n comb 

A wawawensxs Payson, Contrib. U. S, Nat, Herb. 20: 145, 1918. 
Dr. Payson based this new species on a single collection from the 
south bank of the Snake River, near Wawawai, Washington. May 26, 
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1906, Rex Hunt 203. The type is in the U. S. National Herbarium, 
and there are two duplicate types in the Herbarium of the State Col¬ 
lege of Washington. The deep canyon of the Snake River, with its 
Upper Sonoran flora, its ruggedness and wildness, has long been a 
Mecca for the botanists of Pullman. Recently built auto roads have 
made it possible to explore many parts of it easily, and this has been 
done repeatedly by the local collectors. Until very recently there 
have been no subsequent collections of the Aquilegia Following direc¬ 
tions from Mr. Hunt, the type locality was revisited on May 18, 1928 
by G. N. Jones and Rocelia Palmer. It is actually opposite Tniax and 
in Garfield County, some miles away from and in another county than 
Wawawai. Here the plants grow abundantly at the base of a perpen¬ 
dicular basalt cliff, m clefts wet from dripping water, above a talus 
slope The water has left a limy deposit on the surface of the rocks. 
The plants were observed closely and many sheets were collected, i e 
Jones & Palmer 1134 

With this abundant well pressed material, as well as with fresh 
specimens, it has been possible to restudy the plant. 1'he key characters 
depended on by Dr. Payson were, "leaves membranous; sepals light 
red.” It can be positively stated that the foliage is no more thin and 
membranous or the flowers no more light in color than the average 
plants of A, formosa from other regions. There is, however, one ap¬ 
parent difference besides the slightly smaller flowers The specimens 
all have the spurs very slender, but slightly swollen at tip and not 
asymmetric. A formosa, on the other hand, has the spurs sturdy, 
much swollen and asymmetric at tip No other characters could be 
detected. Then too, the local endemism has been destroyed by the 
discovery of the identical variation with slender spurs at Ellensburg, 
Washington, Aug, 2, 1927, G N Jones 1243. Since there remains but 
a single character to separate this plant, and as that is one of degree 
only, it is felt that it should be reduced to varietal rank. 

Astracall’s violaceuB n sp Erect perennial; rotit woody stout 
erect bearing a multicipital crown; stems several erect freely branch¬ 
ing throughout, glabrate and shiny whitish below, white appressed 
puberulent above, 4-7 dm. tall; basal and lower leaves reduced, bearing 
5-7 leaflets, withered and gone by anthesis; leaves abundant, several 
times exceeding the intemodes, odd-pinnate with 9-19 leaflets; stipules 
minute narrowly deltoid, partly greenish at first, scale-like; leaflets 
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oblanceolate, minutely cucullate chanelled apiculate, glabrous above, 
white appressed puberulcnt below and on the margins, slender petio- 
lulate, 4-14 mm. long, 2-6 mm. wide; inflorescences several from the 
axils of the upper but not the uppermost nodes, loosely racemose and 
at fruiting time becoming from one and one-half to two times the 
length of the subtending leaf, 4-13-flowercd, white appressed puberu- 
lent and lepidote; pedicels white appressed puberulent, slender, at 
first ascending, later divergent or curved downward, 3-8 mm. long; 
calyx white appressed puberulent and lepidote, campanulate, the tube 
slightly oblique at the throat 3 mm. long, the teeth unequal, the two 
upper broadly deltoid 1 mm. long, the three lower lanceolate 1 5 mm 
long, buds dragon's blood red (R. Ridgway, Color Standards, PI 
XJ11) ; flowers at anthesis a dull violet with many dark veins; banner 
with a short narrowly oblong claw 3 mm, long, the blade suborbicular 
emarginatc sulcate, well reflexed and with a lighter spot near the base, 
8 mm. long; wings about equaling the keel, the claw cuneate curved 
and sword-shaped 3 mm long, the blade with a straight basal auricle 
1 1 mm. long and the body oblong-elliptic, slightly asymmetric 7-8 mm, 
long, the keel gradually bent with the tip at 90 degrees with the lower 
margin, the veins less prominent, the claw unfolded, broadly oblong 
4 mm long, the blade folded and strongly upturned 8 mm. long, 4 mm 
high when folded, ovary appressed sericeous, with a stipe exceeding 
the calyx in anthesis and in fruit twice the length of the calyx; pod 
—papery oblong-elliptic, strongly inflated, not tapering to 
! I either end, the basal end somewhat cordate, the upper 

I ^ / suture straight infolded, the lower not infolded, often 

J acute, minutely and sparsely white appressed puberulent, 
XI more or less purplish maculate with inconspicuous minute 
spots, 15-2 7 cm. long, 1-16 cm. wide, 1-16 cm high, 
obcordate in cross section; style upturned or reflexed, 
seeds numerous brown, kidney-shaped, 1 8-2.3 mm long. 

Perennis, radice lignosa, caulibus erectis foliosis, folds pinnatis, 
foliolis oblanccolatis supra glabris, floribus racemosis violaceis, legumi- 
nibus chartaceis inflatis. 


Crou Motion 
of fruit 


Washington alkali spot, Sunnyside, Yakiina Co, P ^ Ruppert, July 23, 
1928, and Aug 6, 1928 (type in Herb State College of Washington); Two 
Rivers. Walla Walla Co, April 25, 1925, T Claude Baker 

The specific name of this new species is derived from the Latin 
word violiiceus for violet-colored. 
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Astragalus violaceus St. John is a member of the Section Inflati 
according to the revision by M. E. Jones, despite the fact that its dor¬ 
sal suture is somewhat intruded. This group of species with the blad¬ 
dery inflated 1-celled pods is treated by Dr. Rydberg and some others 
as the genus Phaca To the writer it seems both a more natural and a 
more practical classification to keep these species in the genus 
Astragalus. 

This plant was sent in by Mr. Ruppert together with an introduced 
weed, Centaurea repens ly. He thought both had appeared recently in 
his pasture by means of irrigation water The Astragalus, a tall stout 
perennial with woody roots, would seem to have been growing there 
for several years at least It was growing in spots white with alkali, such 
as arc sparsely vegetated with native halophytic plants and seldom are 
invaded by introduced weeds. The writer believes Astragalus wolaceus 
to be a native of the Yakima and Columbia valleys. 

The closest relative o( the new species is Astragalus Hookerianus 
(T. & G.) Gray. If diflfers in having: the stems decumbent, rarely 3 
dm. long; the leaflets puberulcnt on both sides, the stipules lanceolate 
or deltoid, well developed and fohaceus at least above; the fruiting 
racemes shorter than or but little exceeding the subtending leaves; the 
pedicels stout, much shorter than the calyx; the calyx at least partly 
blackish puberulcnt; the corolla yellowish and usually purplish-tipped; 
and the pods 3-6 cm. long, 2-3 cm wide, tapering into the stipe, neither 
suture intruded, the cross section oblate-round In the Sierras of Cali¬ 
fornia there is also a var. Whitneyt (Gray) Jones Besides the char¬ 
acters of the species, this has the whole plant nearly smooth; the 
corolla purple, and the pods 2 cm. long. On the other hand, A, vio¬ 
laceus may be recognized by having: the stems erect, 4-7 dm. tall; the 
leaflets glabrous above, the stipules minute, scale-like, the fruiting 
racemes from one and one half to two times the length of the sub¬ 
tending leaves; the pedicels slender, exceeding the calyx; the calyx 
white puberulcnt; the corolla dull violet with darker veins; and die 
pod 2-2.7 cm. long, 1.6 cm. wide, not tapering to cither end, the dorsal 
suture intruded, the cross section obcordate. 

Thifoljum fragifekum L. This clover with pink flowers and 
large subglobose heads of mflated calices can now be recorded from 
Washington. Mr. L. H. Smith has deposited in the Herbarium of the 
State College of Washington, specimens collected at Grandview. The 
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species was abundant and well established in places saturated with 
water or white with alkali. Puccinellxa and other halophytes were 
growing with it It is reported to furnish valuable forage. Dr. A. J. 
Pieters informs the writer that this species is also well established in 
eastern Oregon: near Henniston in Umatilla Co. 

Impatiens aurella Rydb., Bull. Torr. Bot. Club, 28 . 34. 1901. 
Dr. Rydberg first separated this species from the eastern /. biflora 
Walt, describing it from a single collection from Priest River, Idaho, 
1900, D. T MacDougal 20. It was said to differ in its smaller un¬ 
spotted flowers and its less pale leaves. Uater he monographed the 
genus in the North American Flora, 25, pt. 2: 95,1910. Here he con¬ 
tinued the same interpretation, and described the petals as orange, but 
keyed the plant as having flowers golden-yellow. In the two editions 
of his Flora of the Rocky Mountains, the description was modified to, 
‘^posterior sepal orange,” while the key character still remained, "flow- 
ers golden-yellow.” In these latter treatments he allowed /. biflora also 
to occur in Idaho. 

The genus does not grow in the vicinity of Pullman, and herbarium 
specimens of this group are notoriously unsatisfactory. Hence the 
writer made three special all-day trips to the Spokane region to study 
these plants in the field. Hundreds of plants were examined, careful 
notes taken, and a large number of specimens collected. Then, in 1926, 
part of this material was carefully compared with that m the Gray 
Herbarium. The conclusion reached was that /. biflora Walt, of the 
east, and /. aurella Rydb. of the northwest were different species. The 
latter can be distinguished by its narrower sac, tapering more gradually 
into the spur, and the flowers a clear or golden-yellow. This is doubt¬ 
less the taxonomically typical material, and in many localities it is the 
only one occurring In others, plants with variously spotted flowers 
occur, sometimes rarely, or, at times, more commonly than the plain 
yellow true species. The yellow is always the ground color of the 
flower, but m the variants, crimson or reddish-brown color is present 
as spots or in parts as solid color masking out the yellow. These plants 
have no other distinguishing characters, and seem best treated as color 
forms. A similar and even more extensive series of color forms has 
been recognized in /. biflora Walt., by C. A. Weatherby.* 

18 Bhodon 19: 115. 1917. ud 81. 98.'1919 
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luPATiENS AURELLA Rydb., forma badia n. f. Like the species 
having the flowers with a yellow ground color, but the spur of the 
posterior sepal spotted within with reddish brown, and the petals 
more strongly marked with the same color. 

Floribus badio-maculosis. 

Washington; shaded creek bank, Indian Canyon, s of Ft George Wright 
Spokane Co, Sept 11, 1925, H St John 9210 (type in Herb State College of 
Washington). 

Impatiens AURELLA Rydb., forma coccinea n. f. Resembling the 
species in having the flowers with a yellow ground color, but the sac 
of the posterior sepal spotted with crimson and the two lower petals 
solid crimson. 

Flonbus coccineo-maculosis. 

Washington : wet bank of the Little Spokane River, Dart ford, Spokane Co, 
Sept 27, 1924, H St John & P A IVarren 6749 (type in Herb. State College 
of Washington); mossy river bank, Myers Falls, Stevens Co, Aug 19, 1902, 
F O Kreager 47Z 

British C^uhbia damp ground, Vemon, Aug 8, 1917, J R Anderson 

Phlox imminena n. sp. Probably a perennial, but the basal por¬ 
tion not seen; stems probably woody at base; stems of the season 
slender herbaceous, finely pubenilent but glabrate below, 2 dm. tall 
including the inflorescence, the intemodes equalmg or exceeding the 
leaves; leaves all opposite, spreading, linear-lanceolate, broadest at the 
somewhat clasping base, narrowly long acuminate, thick and coriaceous, 
the midrib and the nerves at the inrolled margins prominent, softly 
white pilose above towards the base, glabrous or glabrate below, the 
leaves of the inflorescence somewhat more and glandular pilose, leaves 
4-S cm long, 4 mm. wide; inflorescence a loose round-topped cyme, 
about 17-flowered, about 10 cm. wide and 12 cm. tall, densely glandular 
pubenilent; pedicels slender, 4-18 rom. long; calyx narrowly cylindric, 
densely yellowish glandular short pilose, the ribs linear heihaceous 1- 
nerved, the intervals thin hyaline, the tube 5-7 mm. long, the calyx 
teeth deltoid-lanceolate, hyaline margined only at the base, 3 mm. long; 
corolla tube narrowly cylindric just equaling the calyx, glabrous with¬ 
out but softly white pilose within near the base; corolla lobes pink 
fading to blue, rbombic-suborbicular, rounded and obtuse or sli^tly 
emarginate at the apex, strongly bhiish-black maculate at the base, not 
cuneate at the base, instead the margins much overlapping, the lobes 
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8-10 mm. long, 8-10 nun. broad; the upper stamen somewhat exserted; 
ovary elliptical with a solitary ovule, the ovary 1.7 mm. long; style 
glabrous stout 0.5 mm. long; stigmas linear and gradually acuminate 
2 mm. long, hence the styles much shorter than the calyx or corolla 
tube but longer than the ovary. 

Ramulis hornotinis 2 dm. altis, folds omnibus oppositis anguste 
linean-lanceolatis pilosis 4-5 cm longis 4 mm. latis, calycis cylindraceis 
glandulosis, dentibus dimidiis tubi, lobis corolla roseis deindc csenileis 
suborbiculatis, stylis ovario longioribus. 

Washington* Colombia River Valley, Stevens Co, May 1911, Mary B 
Gabby 53 (type in Herb State College of Washington) 

For a number of years this sheet has been shuffled back and forth 
from one species cover to another. The only logical course seems to 
be to describe the plant as new. It falls within the subsection Meran- 
thium, and most closely resembles P occidentalis Durand. The latter 
may be recognized by having the stems glandular puberulent, the in¬ 
florescence glandular short pilose; the leaves acute, glandular-puberu- 
lent above and below especially towards the base; the calyx shorter 
than the corolla tube, the calyx teeth equaling the calyx tube; and the 
flowers white or pink, the lobes cuneate at base, obcordate, usually 
deeply emarginate, not spotted at base. P. imminens St. John may be 
distinguished by having the stems finely puberulent, glabrate below; 
the inflorescence glandular puberulent; the leaves long acuminate, soft¬ 
ly white pilose above towards the base, glabrous or glabrate below, 
those of the inflorescence glandular pilose; the calyx equaling the corol¬ 
la tube, the calyx teeth one half as long as the calyx tube; and the 
flowers pink, fading blue, the lobes rhombic-suborbicular, much over¬ 
lapping at base, obtuse or very slightly emarginate, with a bluish-black 
spot at the base. 

A. Brand in his monograph in the Pflanzenreich changed P occi¬ 
dentalis to F. speciosa Pursh, subsp. eu-speciosa Brand, var. latifolia 
(Hook.) Brand, forma occidentalis (Durand) Brand. P. speciosa 
Pursh has been studied by the aid of a photograph of the type specimen 
and abundant material from the type region. In Washington P. speci¬ 
osa occurs in a narrow strip alopg the eastern border from the region 
of Spokane to Clarkston, while P. occidentalis ranges from Wenatchee 
to the Yakima Valley. Their ranges nowhere approach each other in 
this state, nor has any evidence been seen to indicate that the distinct- 
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ive characters used to separate the two are inconstant. P. occidentaUs 
Durand is here maintained as a good species. 

Phlox speciosa Pursh, var. elatior Hook, might possibly be confused 
with this new species. No specimens of the former have been seen, 
but differences have been compiled from the descriptions of Hooker 
and of Gray. It may be distinguished by having the stem and leaves 
glabrous, and the lobes of the corolla obovate widi a narrowed cuneate 
base. 

The specific name of P. imminens is drawn from the Latin word 
immineo to project over, in allusion to the overlapping bases of the 
corolla lobes. 

Phlox Sukadorfii (Brand) n. comb. P. speciosa Pur^, subsp. 
lignosa Brand, var. Suksdorfn Brand, Pflanzenreich IV, fam. 250 : 74, 
1907. This plant with its perennial woody stems that exceed the shoots 
of the year, and its short oblong-lanceolate very coriaceous leaves 
seems fully and constantly distinct from P. speciosa Pursh. Its range 
barely touches that of the latter species. The type specimen was from 
Columbus, Klickitat County, Washington, Suksdorf 883. The followmg 
additional specimens have been examined by the writer. 

Washington; Rock Island, (Kittitas Co) now in Chelan Co, July 12, 1893, 
Sandberg & Leiberg 443; Cascade Mti, Yaloina Co., 1894, Steinweg, dry hill¬ 
sides near Columbus, Klicldtat Co, April 24, 1909, Suksdorf 6516. 

Hackelia venuata (Piper) n. comb. lAppula venusta Piper, Proc. 
Biol. Soc. Wash. 37 : 93, 1924. 

This is one of the group of perennial species that have been con¬ 
sidered of the genus Lappula. Then, in 1923 Dr. I. M. Johnston ** pre¬ 
sented a study and revision of the group. As he clearly showed, the 
annuals are the true species of Lappula The perennials differ by 
characters of the inflorescence, the gynobase, the style and the nutlet 
These are fundamental characters m the family. The right of these 
species to a generic status as Hackelia seems clear. H. venusta a(p«es 
with the other perennials in having this set of distinctive characters. 

Lappula venusta was described from material collected, "Between 
Tumwater and Drury, Chelan County, Washington, May 18 and June 
9, 1920, /. C. Otis, No. 895.” Mr. Otis writes the author that the 
locality "was near the G. N. Snow Shed 1679.05 in Tumwater Canyon, 
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growing on a pile of sand sifted down from the mountainside.'* The 
writer has revisited this region, but did not rediscover this species. 
However, it was noted that the mountainside was composed pnncipally 
of magnesian schists with numerous outcrops of green serpentine. 
Localized on this area were the rare Polystichum Lemmoni Undcrw., 
P. scopulinum (D. C. Eaton) Maxon, Lewisia Tweedyi (Gray) Rob¬ 
ins., and Valeriana Columbiana Piper. It is probable that Hackelia 
venusta is also restricted to magnesian habitats. 

Dr. Piper referred to it as a “very handsome species.” The dupli¬ 
cate type material, which was kindly deposited by Mr. Otis in the 
Herbarium of the State College of Washington, shows that this des¬ 
cription was by no means overdrawn. It is one of the lovliest species 
of the family that the writer has seen. 

Plantago macrocarpa C. & S. This species has been known to 
range along the coast from the Aleutian Islands to British Columbia. 
Recently, mature and abundant material of this northern plant has 
been submitted by Mr. Otis. Hence, the range of the species can be 
extended southward to include Washington. The station is: 

Washington landy soil, shore of Ozette Lake, 25 ft elcv, Clallitn Cq^ 
June 28, 1927, f C 1532. 

Downingia elegans (Dougl.) Torn, forma roiea n. f. 

Ploribus roseis. Differing from the species in having the corolla 
lavendar-pink, instead of the customary deep navy-blue. Both forms 
have a characteristic large white central 2-forked spot on the lower lip. 

Idaho- exsiccated mud ditch, 3 miles east of Princeton, Latah Co., July 1, 
1928, H, St John 9627 (type m Herb State College of Washington) 

In early and middle summer in eastern Washington and northern 
Idaho, it is a common, sight to see the ditches previously wet and 
muddy but now dry and baked hard, brilliant with the deep blue of a 
carpet of the deep blue Lobelia-like flowers of Downingia elegans. The 
plants occur in great quantities, and little or no variation has been ob¬ 
served in them. Dr. W. L. Jcpson in his revision of the California 
species” does not list any real color forms. At the locality near 
Princeton, Idaho, the normal blue-flowered species was very abun¬ 
dant In a few of the patches the pink color form was present, making 
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about 10% of the patch. Striking color forms like this seem to merit 
taxonomic recognition. 

The name of the new form is taken from the Latin adjective roseus 
meaning rose-colored. 

Abtemisia vulgaris L.i subsp. Michauxiana (Besser) n. comb,, 
var. typica n. var. A, Michauxiana Besser, in Hook, FI. Bor. Am. 1: 
324, 1834. Drs. Hall and Clements present a convincing treatment^ 
showing that what has been called Artemisia discolor Dougl. should be 
classified as a variant of A, vulgaris. Their choice of a name for the 
plant, however, does not seem to be m accord with any of the current 
sets of nomenclatonal rules, certainly not with the International Rules. 
They call the plant A. vulgaris L, subsp discolor (Dougl.) Hall & 
Clements, although indicating that A discolor was published in 1833 
only as a synonym and had a valid publication only from 1836 A 
Michauxiana Besser, which they treat as A. vulgaris discolor (Dougl.) 
Hall & Clements, unnamed variant A michauxiana Besser, is an earlier 
valid name. Consequently, a new combination is here made for the sub¬ 
species. Besides these major trends called subspecies, there are others 
of lesser value. On pages 84 and 85 three of these are described by 
Hall & Clements. They seem to be common and noticeable extremes, 
such as are usually called varieties On this interpretation, the author 
ventures to make the necessary new combinations 

A. VULGARIS L., subsp. Michauxiana (Besser) St. John, var. dis¬ 
color (Besser) n. comb. A. discolor Dougl ex Besser, Bull. Soc, Nat. 
Mosc. 9; 46, 1836. 

A. VULGARIS L., subsp. Michauxiana (Besser) St. John, var. in- 
compta (Nutt ) n. comb. A incompta Nutt., Trans. Am. Phil Soc. II, 
7:400, 1841. 

BALSAtifORHiZA Careyana Gray. This balsamroot is very common 
and over a large part of the Upper Sonoran Zone in Washington is the 
only one to be found. Near one of the writer’s camps at the mouth of 
Moses Coulee, a single teratological individual was found. On all the 
heads of this plant the ray-flowers were tubular. By the cohesion of 
the margins a long slender tube was formed. The four lobes at the 
mouth were either erect or somewhat divergent The collection has 
the following data: 
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Washington dry sandy hilludc. mouth of Moses Coulee, Douglas Co, 
April 12, 1925, Si, John, Pxekeii & Warren G926. 

Erigeron chelanengiB n. sp. Perennial from a slender fusiform 
caudex; stems one or two in number, herbaceous, slightly puberulent 
above, glabrate below, evenly leafy, slender and assurgent; basal leaves 
numerous, elhptic to broadly spatulate, apiculate at apex, cuneate at 
base, hispidulous on the margins and sparingly so above and beneath, 
blades 2-3 cm. long, 1-1.5 cm. wide, shorter than the slender margmed 
petioles; cauline leaves several, evenly distributed nearly to the summit, 
sessile, ovate-lanceolate to lanceolate, apiculate, sparingly pubescent 
with short capitate glandular hairs and a few hispidulous ones on the 
margin, 1.5-2 cm. long, 6-8 mm. broad, stems slender 1-2 dm tall, 
glandular puberulent above, sparmgly so below, monocephalous; heads 
showy 2 5-3 cm. in diameter; involucre hemispheric; bracts m two 
senes, glabrous or occasionally slightly pilose at base but becoming 
glabrate, linear-oblanceolate with an abruptly caudate acuminate tip, 
scanous margined and somewhat cihate at the tip, 7-8 mm. long; rays 
25-35, broad, pale lavendar when dry, probably pink when fresh, twice 
or more than twice the length of the bracts, ray flowers pistillate, the 
achenes short pilose cylindnc, the pappus bristles about 16 barbellate 
yellow 3 mm. long, the broad corolla tube equaling the pappus, the 
ray 2.5 mm. broad toothed at the apex; disk flowers perfect, yellow, 
the ovary about 1 mm. long cylindnc hispidulous, the pappus bristles 
about 14-16 barbellate yellow in one scries 3 mm long, corolla tube 
glabrous 3.5 mm. long gradually widening to the apex. 

Resembling and most closely related to E. Leibergii Piper of Mount 
Stuart. This species, however has: stems hispid, petioles broadly 
winged, bracts Imcar hispid, and the rays 20-25 in number 1 cm. long; 
while E. chelanensis has the stems slightly puberulent above, glabrate 
below, petioles slender narrowly winged, bracts linear-oblanceolate 
caudate glabrous or slightly pilose but becoming glabrate at base, rays 
25-35 and 1.5-2 cm. long. 

Perennis herbaceus, foUis radicalibus ellipticis spatulatisve, caulibus 
foliosis monocephalis, glabris glabratisve, bracteis lineari-oblanceolatis, 
ligulis 25-35. 

Washington: Agnes Gorge. Agnes Creek, Chelan County, July 16, 1923, 
H St John 6t JL Ridoui 3619 (type in Herb State College of Wadiington, 
PoHmaa, Wash.). 
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Gundelia PayBononim St. John n. sp. Perennial from a large 
deep tap-root with a multidpital crown; stems several, simple to the 
inflorescence, 3-4 dm. high, smooth, pale greenish or largely suffused 
with reddish, terete or slightly angled below the nodes; basal leaves 
numerous, though often withered and gone at flowering time, linear- 
oblanceolate with a slender petiole 3-5 cm. long, the blade 4-10 cm. 
long, 1-2 cm. wide, serrate near the tip, glabrous but resinous-dotted; 
cauline leaves numerous large scarcely reduced below the inflorescence, 
the lower with a short slender petiole, the upper sessile with a broader 
auricled base, glabrous pale green, copiously resinous-dotted, oblancco- 
late to oblong-oblanccolate acute apiculate, entire or remotely serrate, 
2-10 cm. long, 5-25 mm. wide; inflorescence a leafy cyme, the branches 
1-flowered; heads 2-7, the involucre 10-12 mm. high, 1-2 cm. wide, 
the outer involucral bracts narrowly deltoid-lanceolate, the inner ob¬ 
long-lanceolate, all with linear terete acicular pointed squarrose tips 
which are 1.5-3 mm. long, bracts resinous-dotted, becoming gummy 
all over; ray-flowers 15-26, 12-17 mm. long, the ray elliptic-oblong, 10 
mm. long, 3 mm. wide, its pappus-bristles 3 mm. long; disc-flowers 
very numerous glabrous, corolla about 6 mm. long, achene glabrous 
brown striate, oblanceolate or oblong-oblanceolate, flattened or some¬ 
what rhomboidal, more or less curved and asymmetrical, 4-5 mm. long, 
1.5-2 mm. wide. 

Perennis herbacea, caulibus glabris rubrescentibus 3-4 dm. altis, 
fohis basilanis petiolatis linean-oblanceolatis glabris glanduloso-punc- 
tatis, foliis caulinis oblongo-oblanceolatis, involucris 10-12 nun. altis 
10-20 mm. latis, squamis glutmosis lanceolatis in acumen filxforme re- 
curvato-squaxTosum productis, ligulis 10 mm. longis, pappo disci Isevi 
contorti 3.5-4,5 mm. longo. 

Idaho: dry ground, 900 feet altitude, Lime Point, T 32 N, R 5 W, Nez 
Perce G^unty, May 9, 192S, H St John 4361 (type in Herb, Sute College of 
Waihington); Lime Point, B Ransom & L, R%dout 158; dry basalt walls of 
Snake River Canyon, alt 4800 feet, s of Zaza, Nez Perce Co., Oct 9, 1927, H. Si 
John 9103; dry day slope, alt 4500 ft, Salmon, Lemhi Co, July 3, 1920, Edwin 
B. Payson & Lois B Payson 1883 (Herb. Gray). 

It is a pleasure to name this new species for Dr, and Mrs. Payson, 
in recognition of their splendid work in botany. 

The new species G. Paysonorum is most closely related to G. ints- 
gerrima R 3 rdb., which was described from material collected in Bonner 
County in northern Idaho. G. Paysonorum may be distinguished by 
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having the cauline leaves 4-10 cm. long, the involucre 10-12 mm. high, 
the bracts with slender squarrose tips 1.5-3 mm. long the ligules 12- 
17 mm. long with blades 10 mm. long, the pappus bristles 3.S-4.5 mm 
long. G. integerrima may be separated by having the leaves 2-4 cm. 
long, the involucre about 7 mm. high, the bracts with very short 
squarrose tips, the ligules 6-7 mm. long, and the pappus bristles 3 mm. 
long. 

Lactuca mukaus Fres. This European and African plant, pre¬ 
viously recorded from British Columbia, can now be listed as an ad- 
ventive in Washington. The following collection has been examined: 

Washington ■ wet beach, Cattle Point, San Jnan Island, June 24, 1923, M E 
Peck 12678a. 

Petasites Warrenii n. sp. Perennial, with a stout white hori¬ 
zontal rootstock that roots abundantly at each node, growing buried in 
the mud or in the mud under shallow water; scape about 3 dm. tall 
at anthesis, 5-6 dm. tall in fruit, floccose lanate, scaly throughout with 
numerous large subfoliaceous bracts, these green and glabrate above, 
white floccose lanate below, lanceolate sessile somewhat clasping, 5-9 
cm. long, 5-20 mm broad; leaves all basal, arising from separate buds 
on the branching rhizome; petioles lanate, 5-15 cm long at anthesis, 
2-4 dm, long at maturity; leaf blades sparingly lanate above, nearly 
glabrate, white and densely floccose lanate beneath, broadly ovate in 
outline, shallowly 11-15-lobed, the smaller lobes often entire, all deltoid 
acute or caudate, the larger with several large deltoid teeth, the blade 
13-25 cm. long, 13-27 cm. broad; no hermaphrodite plants fotmd among 
the many examined; inflorescence primarily pistillate, a short compact 
and almost cymose raceme; pedicels lanate few bracted slender becom¬ 
ing 1-4 cm. long: heads narrowly caropanulate; bracts 15-22, lanate 
at base glabrous above, narrowly linear-lanceolate 3-nerved hyaline 
on the margin and with a more or less purplish tip, otherwise green, 
4-6 mm. long and in fruit up to 10 mm. long; receptacle flat; ray 
flowers about 23 in number, the tube narrow 4 m.. long, ligules white 
divergent linear commonly truncate and 3-toothed but occasionally 1- 
toothed and acute 1.2-2 mm. long and 0.3 mm. wide; intermediate 
flowers, 1 . e. ray flowers, with shorter broader corolla tube and no lig- 
ule, numerous, about 82 in number, the corolla tube cylindrical 5- 
toothed, about 2 mm long; disc flowers about 3 in number, the 
tube cylindrical 2.8 mm. long, the throat broadly campanulate, dis- 
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tinctly 2-kpped, 2.1 mm. long, the lobes ovate-lanceolate acute; pappus 
white copious, 2 mm. long at anthesis, 6-10 mm. long in fruit, achenes 
glabrous. 

Perennis, foliis radicalibus ovatis 11-15-lobatis lanatis, 13-25 cm. 
longis, 13-27 cm. latis, scapis bracteatis lanatis, squamis 15-22 linean- 
lanceolatis 4-6 mm. longis, ligulis albis Imeariis 1.2-2 mm. longis, flori- 
bus intermediis 82, floribus disci 3. 

Washington swampy ground near Swank Creek, Kittitas Co, April 30, 
1926, P A Warren 380; rooting m mud in shallow ditch; Liberty, Kittitas Co, 
April 7, 1927, St John, Hnglish, Jones & Mullen 8106; wet soil along Swauk 
Creek, near Liberty, Kittitas Co., June 11, 1927, P A Warren 542 (type in 
Herb State (College o£ Washington) 

This Striking plant is named for the collector who first found it 
at the foot of the highway leading over BIcwett Pass across the Wen¬ 
atchee Mountains. The spring of 1927 was veiy late, and when the 
wnter and his party visited the locality, two feet of snow were found 
on the level. After a long search some of the plants were found just 
appearing above the water in a shallow ditch. Some of these were 
pressed, and others brought back to the State College, where they were 
grown in shallow pans in the green house. The plants grew nicely and 
provided excellent foliage and flowering material. From this fresh 
material the accompanying line drawing was made by Miss Edith 
Hardin. 

It was obvious from the first that this plant was of a species not 
previously known in the state of Washington. It was not so easy to 
determine whether or not it was a species previously described from 
elsewhere, A number of the American species have been founded on 
very inadequate material and published with brief and unsatisfactory 
descriptions. Dr. I. M. Johnston of the Gray Herbarium, Dr. S. F. 
Blake of the U, S. Dept of Agriculture, and Dr. P. A Rydberg of the 
N. Y. Botanical Garden have kindly assisted the writer in making com¬ 
parisons with the older species. 

The recent appearance of a treatment of this genus by Dr. P. A. 
Rydberg in the North American Flora has simplified the problem. It is 
evident that this plant from the Wenatchee Mountains cannot be con¬ 
fused with any known species. It is probably closest to P, hyperboreus 
Rydb., which may be distinguished by having the leaf blades more 
lobed and with rounded sinuses, 5-10 cm. long, 7-13 cm. broad; the 
involucral bracts about 15 in number; the pistillate heads with the tube 



112 Research Studies, State Cottege of WasksHgton VoL. 1 

of the ray flowers 6 nun. long, the ligule 2-3 mm. kmg, 0.5 mm. wide; 
the pappus at anthesis 3-5 mm. long and in fruit 15-18 mm. long. P. 
fVarremi St John has, on the other hand, the leaf blades 13-25 cm. 
long, 13-27 cm. broad; the involucral bracts 15-22; the pistillate heads 
with the tube of the ray flowers 4 nun. long, the ligule 1.2-2 mm. loqg, 
0.3 mm. wide; the pappus at anthesis 2 mm. long and in fruit 4-7 mm. 
long. 

Department of Botany, 

State College of Washington. 
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INTRODUCTION 

The aim of the present treatment is to give keys and brief descrip¬ 
tions of the mosses found in southeastern Washington and adjacent 
Idaho for the benefit of the general student It will, without doubt, 
be found useful over a much wider area than that which it specifically 
covers. 

The boundaries of the area considered are largely artificial, being 
essentially those of the area of the Flora of Southeastern Washington 
and Adjacent Idaho by Giarles V. Piper and R. Kent Beattie, 1914, 
covering **Spokane, Whitman, Asotin, Garfield, Columbia and part 
of Walla Walla Counties, Washington, and the western portions of 
Kootenai, Latah, and Nez Perce Counties, Idaho.” For present pur¬ 
poses, however, this rather homogeneous floral area has been extended 
in the southwestern comer to include a part of the Grand Canyon of 
the Snake River to a point about ninety miles south of Levdston, 
Idaho. 

At the present time precise specific, or even generic, diflFerentiation 
of the mosses in western United States is often difficult to accomplish. 
No moss flora of the Pacific Coast has yet been published and informa¬ 
tion about the local plants is scattered through many books and 
technical papers, and frequently in another language. There is a great 
•cardty of monogn^hic work to co-ordinate the isolated descriptions 
of pro p osed new species. Although no attempt has been made in this 
paper to treat the subject exhaustively, it is b^eved that with the use 
of h tlie student will be enabled to arrive at a better understanding 
of our interesting but much neglected moss flora. While not complete. 


* OmriSatlM No. S4 <MM Um Bttnr OwwlM* H lb* Stol* CMltf* oi WaibiMl**. 
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it embodies all that is known up to the present time regarding the 
moss flora of this region, its distribution and occurrence. Much re¬ 
mains to be done taxonmnically and ecological^. 

Only the Bryales are included here. As far as is known, no member 
of the Sphagn^s occurs in the area although several spedes are 
known from the adjacent parts of north Idaho. The Anthocerotalea, 
Jungermanniales and Marchantiaks of northwestern United States 
have been recently treated by Clark and Frye.' Considerable effort 
has been expended on the keys, an analytical key to the families, an 
artificial key to the genera and keys to the species in the genera. 
For the purpose of convenience a key to the gymnostomous genera 
has been included. The family key is intended to give some idea of the 
probable phylogeny. The key to the genera is based on leaf characters, 
is wholly artificial and is not intended to indicate natural relationdiips; 
but it is expected that it will prove useful in the actual determination 
of specimens, since many species are frequently sterile. 

Most of the descriptions of species have been made from specimens 
collected in the region, and an attempt has been made to present an 
account of the plants as they actually exist rather than a compilation 
from existing literature. However, a great many authorities have 
been consulted, and free use has been made of every available source 
of information that has been found helpful On page 190 is a list of 
the principal publications that contain references to the local flora. 

Perhaps no system of arrangement of the families of mosses which 
best represents their phylogenetic relationships has yet been devised. 
The arrangement by V. F. Brotherus in the second edition of Die 
NatUrliehen PflatuenfamUien appears to be a distinct improvement over 
that of the fint edition, nevertheless it leaves much to be desired. It 
seems better, therefore, to adhere to a more conservative arrangement 
until an obviously better system is proposed. The sequence of the 
families herein followed is essentially that of Dixon and of Grout 
"This arrangement places those families with perfectly devdoped 
hypQO-bryaceous peristomes close together, and places dut primitive 
or degenerative acrocarpous peristomes before this group, and the 
pleuroearpotts mo s s es with the same type of peristome later, as ffie 
best way to show relationships in a lin^ arrangement"* 

t rst SMaS BUL Ms. S: MSi, ISIS. 

s. uiMt lUroitisti* Sli et isss. 
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Tbe treatment of genera aiid species has been carried out sJoag 
somewhat conservative lines. Only genera that have marked charac¬ 
ters have been treated as such; the tendency to segregate genera until 
diey are practically reduced to the level of species has not been fol¬ 
lowed. Similarly, several genera that recently have been raised to 
family rank are herein accorded merely generic status. Thus, for 
example, Ptychomitrium and Hedwigia are included in the Grim- 
miacex. 

It is interesting to note that scarcely more than one-fourth of our 
local species are endemic to the United States, and. with few excep¬ 
tions, this number consists of species which are found only on the 
Pacific Coast 

In the matter of nomenclature, the principle of priority has been 
followed throughout, and the rules adopted by the International Bo¬ 
tanical Congress held at Brussels in 1910 have been adhered to. Thus 
Hedwig’s Species Muscorum, 1801, is the starting point of nomencla¬ 
ture in the Bryales. Pre-Hedwigian authorities have been inserted in 
brackets. 

A closer examination of tbe region is sure to reward the botanist 
by finding forms which never have been observed here before, if 
indeed they are not new to science. Especially is this likely to be 
true along the very artificial eastern boundary. Many species not 
included herein actually have been reported from northern Idaho, but 
have been excluded partly because of the necessity of drawing a 
line somewhere, and also partly because of the lack of first-hand 
knowledge concerning them. 


HABITATS 

The principal factors controlling the distribution of mosses are 
climate, exposure, substratum, and the general character of the sur¬ 
rounding vq;etation. While some mosses are somewhat erratic in their 
choice of habitats and may be found occasionally in unusual places, 
most genera and species have their peculiar preferences of substrata. 
As a general rule, moss communities may be classified into a few 
groups. These groups should not, however, be regarded too exactly. 
The flora of this region may be classified as follows; 

Saxioolbs are plants which occur on rocks. Where the surface 
of tile rock has been decomposed by lichens, and as a result of weatii- 
ertaig, crevices and pores appear, small quantities of soil sad humus 
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Aud Transition Zone. For the most part, this sone consists of a 
great roOiiig, treeless plateau, varying in elevation from about two 
thousand to two thousand five hundred feet, and occup 3 ring a atrip be¬ 
tween the Upper Sonoran on the west and the Canadian on the east 
Formerly this plateau was covered with bunchgrass (Agropyron tfi- 
catum), but it is now a wheat growing area; almost the only moM- 
habitats left intact are to be found along the road- and credc-sides. 
That part drained by the Palouse River is the well-known "Palouse 
Country.”* Some of the characteristic mosses are as follows: 

CeratodoH purpureus Orthotrichum affine, var. fastigiatum 

Tortula ruralis Brachythecium albicans 

Encalypta vulgaris Ambtystegium serpens 

Punaria hygrometrica Eurhynchium pukhettum 

Grimmio montana 

Canadian and Hudsonian Zones. Near the Washmgton-Idaho 
boimdary there is a series of low quartzitic or granitic mountains or 
buttes ranging from three thousand five hundred to five thousand feet 
in height In extreme southeastern Washington and adjoining On^on 
are tlu Blue Mountains, composed laigely of basalt and rising over 
six thousand feet. 

Up to an altitude of five thousand feet these buttes and mountains 
are covered,, on their moist north slopes at least, with a predomi¬ 
nantly coniferous woodland composed of yellow pine (Pinus pon- 
derosa), Douglas fir (Pseudotsuga taxifolia), white fir (Abies gran- 
dis), western larch (Larix occidentaKs), and the western cedar (Thuja 
plieottt). In moist situations at higher altitudes, often at the borders 
of damp alder (Alnus sinuata) thickets, the Englemann spruce (Picea 
Engelmanni) may be found. 

It is in these moist woods that the moss vegetation of this area 
reaches its best development. On scmI in c^ien places, Potytriehum 
jumperinum and Timmia austriaco are often common. Ceratodon pm* 
pmeus and Punaria hygrometrica are in evidence nearfy everywh er e 
on the ground in (^>en woodlands. The latter is one of the first mosses 
to appear after a forest fire, when it is often associated wifii Matchan- 
tia polymorpha. Together they freq;uentfy form a turf wfakh may cx- 

B. VnMIr 4 wItM fma UM «w« RaMMtt (eo«irtiwy). wkl* to tadm «e Sw 
VwM TaSiMi to Ik* PatosM Btow *1 U* —ilkii iT. O. BUtol, W**k. Btol 0*wtoH» 
IS, f*. 4: S, IttT. 
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tend over a connderable area. In siniilar situations, especially where 
the soil is moist, Catharinoea undulata, Bryutn lucidum and several 
•pedes of Mamm may be found. On the decaying logs and stumps 
in the damp forest, Dicranum occurs. On the trunks and branches of 
Hvin^ trees and bushes, such as Sambucus, Prunus, Salix or Cratxgus, 
Orthotrichum affme var. fastigiatum is not uncommon. PhUonoHs fon- 
tana occurs in loose yellowish green tufts very extensively in the 
mountain swamps. On rocks in streams, the typical hydrophytic 
mosses are Fontinalis neo-mexicana, Braehythecium Uleeebrutn, B 
rivnlare and Drepanocladus nncxnatus. Neckero Memiesii is a locally 
abundant moss t^t grows in robust, brownish green, spreading tufts 
on rocks and tree trunks in moist woods, particularly in the neighbor¬ 
hood of streams. In the denser coniferous woods, two species of 
Hylocomium, //. splendent and H. robustum, are not uncommon. The 
latter spedes is more frequently found in this area. On rocks, soil, 
and bases of trees and shrubs the following mosses are representative: 
Camptotheeium megaptilum Pterigynondmm filiforme 

Amblysteginm serpens Braehythecium lomprochryseum 

Claopodium erispifolium B. velutinum 

Eurhynchium pidchellum B. Nelsoni 

E. oreganum B. coUinum, var. idahense 

Pseudolsskea atrovirens B. albicans, var. occidentale 

Above five thousand feet the trees are few and dwarfed and the 
moss flora is correspondingly less abundant. On the dry open grassy 
slopes such shrubs as Prunus emarginata, Rosa sp., and Symphoricar- 
pos albus are common. On these diy open slopes where grasses and 
other herbaceous plants form the predominant vegetation, mosses are 
scarce. There are no characteristic Hudsonian species in this area. 
Grimmia ealyptrata, an Upper Sonoran species, which is relatively un- 
ernmnon in Ae Arid Transition and practically non-existent in the 
ranadian Zofw, usuaUy occurs abundantiy in round gray cushions with 
Poljtriehsm piliferum on exposed rocks at the higher levels. Another 
Grimmia, G. ovata, also may be found in this zone, particulariy on 
quartzite or granite. 



124 Research Studies, State College of fVashbigton VoL. 1 

COLLECTORS 

So far as is known, the earliest record of any moss collecting in 
eastern Washington is that of Da'^ Douglas in 1826 and 1831. He 
was a British botanist sent by the Royal Horticultiiral Society of Lon¬ 
don to collect plants in northwestern America. He collected in eastern 
Washington at or near the present sites of Spokane and Walla Walla, 
and in the Blue Mountains; also at the mouth of the Clearwater Rhrer 
at the present site of Lewiston, and in the Craig Mountuna. The 
record of his moss collecting consists of a few notes in his Journal in 
which he mentions Hypnum, Polytridnim, Bartramia, and Bryum. 

Dr. David Lyall, who was connected with the International Boun¬ 
dary Survey, is credited with a considerable number of moss spedmens 
which he or another member of the party, John Buttle, collected in 
eastern Washington and adjacent Idaho in 1860. An account of these 
collections was published in 1865 by William Mitten in the Journal of 
the Linnean Society. 

In 1892, Messrs. Sandberg, MacDougal & Heller collected in 
Latah, Nez Perce and Kootenai counties, Idaho. A report of these 
collections was published in the Contributions from the United States 
Natioiud Herbarium, by Prof. John M. Holzinger. 

Prof. R. M. Homer, in 1896, collected a few specimens in tiie 
vicinity of Widtsburg, which he sent to Prof. C. V. Piper at Pullman. 

Prof. C. V. Piper was professor of botany at the State Coll^ of 
Washington at Pullman from 1893 to 1903. Although he was mainfy 
interested in the vascular plants during this time> he also laid the foun¬ 
dation of the moss collection of the State College Herbarium. He col¬ 
lected in the Blue Mountains, Thatuna Hills, Kamiak Butte, Spokane, 
Ahnota, and Pxillman. 

No one has contributed more to the knowledge of the moss flora 
of the area than has Dr. F. L. Pickett, Professor of Botany at tiie 
State College. Since 1914 he has collected in various parts of eastern 
Washington and adjoining Idaho, and his q>eciinens comprise tiie 
majority of those in the State College Herbarium that r ep r e se nt the 
moss flora of the r^mi. 

The collection of Bryofdiytei in the Herbarium of tiie State CoU^ 
of Washingtaa is the b^ of this flora.' I am under spedal obligation 
to Dr. Harold St John for his advice, encouragement helpful sug* 



JotuSf Moss Flora of Southiastem IVashmgtoH 125 

getdms and criticiain of the numuacript I am indebted to Dr. 
A. J. Grout of New York City for determining or verifying many 
diffirah specimens, and to Dr. J. W. Bailey of Seattle for looking over 
some of my Snake River collections. I wish, also, to thank Dr. T. C. 
Frye of the University of Washington for assistance at various times. 
The snap, which orighuUy appeared in Flora of Southeastern IVash- 
mgton and Adjacent Idaho, 1^ Charles V. Piper and R. Kent Beattie 
in 1914, is used by permission. 
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AKALYTICAI, KEY TO THE PAMIUES 

PerUtomc teetb soUil, very faintty, or not aittculmted. (Nema^oionteoe} 
Pcrlttoine tingle; cmpsole symmetrical. 

Periitome teeth 4; lid deddooot-- 1. TcnAPHnAOUK, 133. 

Perittome teeth 32 or 64; lid not deddnout. , 2L PottYmcBAOJn, 134 

Perittome double; c^mle aiymmctiical; leaeet 
reduced to Bcalea■^ -- — —..— -3. BoxnAOuiAOtai, 136. 

Perittome teeth membranoni, articnUted, or peri- 
stone absent (Artkrodonteae) 

Peristome sin^e or none. (AptoUpideae} 

Pe r ist o me teeth mostly 24 cleft to the base into 
filiform divisions, somctiines vertkally stri¬ 
ate below and more or less papillose above, 
often entire but seldom crlbrose or bifid to 
the middle, usually straight or sometimet 
spirally twisted, frequently rudimentary or 
absent; leaves not hyaline pdnted but costa 
sometimes excurrent 

Leaves distidious; peristome without basal 

membrane___ __ 4. FissmnrACUl, 136. 

Leaves 3- or more seriate. 

Calyptra cucullate, not oonical-cylindrical 
or completely covering the capsule. 

Peristome teeth sometimes veiti^ly stri¬ 
ate below and usually more or less 
papillose above, not spirally twisted; 
leaf cells narrowly rectuigalar, sddom 

papillose--5. DfCSAiVACBJg, 136 

Peristome teeth not vertically striate, 
either smooth or pi^lose, strai^t or 
spirally twisted; upper leaf crils often 

small, obscure and papillose_ 6 TonrOLACuC. 139. 

Calyptra conical-cylindrical, completely cov- 

crinf the capsnle-7. EwcaltstackA, 143l 

Peristome teeth usually cribrosc or bifid to the 
middle, seldom 2-deft to the base (Rhaco- 
mltrinm), or absent (Seouleria, Hedwigia), 
not spirally twisted, never vertically striate^ 
often papillose; basal membrane absent; leaves 
frequently hyaline pointed; jdants mostly 
rapestral; calyptra dtfaer cocnllate or mitrate. & Gummiacui, 143. 
Peristome usually double, or occasioually sini^e or 
absent IDiphiepideae) 

Capsules terminal; stems nraally erect, dkfao- 
tomously brauched. iDiphfepideae Aero- 
corpse) 
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Inner perittome nitully dlitincti without a 
baaal membrane. 

Outer teeth aomctimei ioined at base, super¬ 
imposed on, and opposite to die non- 
keeled processes, sometimes joined at the 
apkes to form a small disc; intermediate 
dlia none; leaf-cells loose, smooth; calyp- 
tra smooth, cucnilate; plants annual or 
biennial, terrestrial— - ...-9. Funauaceji, 150. 

Outer teedi alternating with the processes 
which are keeled and always free, some¬ 
times rudimentary or absent; upper ieaf- 
cdts dense, roundish, often papillose; 
calyptra mltrate and more or less villous 
or cucullate and glabrous; plants perennial, 

arboreal or rupestral.. . ---10. OarHoraiCHAcajg, 155. 

Inner peristome from a more or less distmct 
basal membrane; calyptra cucullate. 

Capsules strongly plicate and furrowed when 
dry (in ours) 

Ctptulea globose or nearly so; dlia none 
or rudimentary; inner peristome shorter 

than the outer.. .. ..11 BAariAMiACBJg, 157. 

Capsules ovoid-cylindrical; dlia of inner 
peristome wdl developed, of equal length 
with the outer....12. Aulaoom niagu, 159 

Capsules smooth or nearly so when dry. 

Inner peristome of dlia only, opposite the 
teeth; upper leaf cells slightly papillose 

on the back____13. Timmiacbjc, 159 

Inner peristome of keeled segments, alter¬ 
nating with the teeth; intermediate dlia 
often present and well developed; leaf 
cells smoodi- --14 BavAcaA, 160. 

Capsules usually lateral; stems ufually prostrate 
or ascending, usually plnnately or irregu¬ 
larly brandied, rarely dichotomous; calyp¬ 
tra amooth, cucullate. (DiphUpideae 
PUurocorpas) 

Terrestrial or rupestral, seldom aquatic; cap- 
tales exserted. 

Leaves mostly papillose, cells usually short, 
seldom more thu 3:1; dlia usually rudi¬ 
mentary or abscttL-- 15 Lc8kbacx«, 165. 

Leaves rarely papillose, cells osually don- 
gated;dlla usually present and complete. 
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Bud joiiiU of perittome teeth wodhr 
tmimrMly ttrUte (except Oimedma); 

Icavu not lucrate^CBtxte. 16. HvnrACBet, 16B. 

Bud jointi of perittome teeth not traai^ 
vcT i d y etriftte. 

Lcavu oomplanete-17. N mmi A n a, 181. 

Lcavct not complanate. 

ICinute deader plsntt 2-5 mm. high, 
with non-deenrrent, luerate-deatate 

deavee (in oore)-18. PABUiriACBJe, 181. 

Medium fixed plant! 4-8 cm. loag; 
leaves deciurent. entire or nearly to 

(in oars)_19. Lkooxxiutagu, 182. 

Aquatic, loag deader moates with immersed 
capsules__ 2D. Foimif ai.acxj«, 182. 


KEY TO GYMNOSTOMOUS AND CLBISTOCARPOU3 GENERA 

Capsule immersed or emergent; calyptra cucollate. 

Capstde cldstocarpous, ovoidi- Phascum, 141. 

C^wiile operculate. 

C^isole urceolate, 8-ftriate and contracted below 
the mouth when dry and empty; lid with a short 

oblique beak__ZvooooH, 155. 

Capsule globose or oblate-spheroidd, smooth; lid 
flat or convex. 

Capsule globose; lid convex- Hedwioia, ISO. 

Capsule oblate spheroidd; lid flat- Soovudoa. 145. 

Capsule exserted. 

Capsale odindrkal striate; lid witii a straight, deader 
beak; edyptra coakd-cylindricd completdy cover¬ 
ing the ca^e-EncAtYPTA, 143. 

Capsule ovoid or cyliadried; lid oUiqudy beaked or 
cooTCx; edyptra cucnllate. 

Capsule c^iadrical, smooth; lid oblique- Pottia, 141. 

Capsule ovoid. 

Capsule smooth; lid oUlque-Hvmnosmiuif, 14Z 

G^sale striate; lid convex..--- Avaooua. 158. 
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Lonrca abacnt at fraitinc tin*; e^rale inaertcd cMiqiie- 

Ij on tbc Mta-BuxBAUitiA, 13A 

Loivei preaent; capMle not oblkittc^ 

A. At leut A* npper leave* with hyaline point* or 
camuTcnt corb* 

PUdU minate, 2-8 mm. hl^...- - Phascuii, 141. 

Plants larger, 1-10 cm. high. 

Leaves serrate. 

Median cells roitndish-qiiadrate--CiaAOPoonjif, 167. 

Median oetla oblong-linear__ .. pHiumons, 158. 

Leaves entire or essentially so. 

Leaves lanceolate or linw-lancedate. 

Leaves 6-15:1, lincar-lancc<date^ stiff; cdls 

opaque___ Polythichum, 134. 

Leaves wider. 

Basal cdls linear, nodulose-RHAGonrraiUK, 144. 

Basal cells oUoog or quadrate, nsual^ 

smooth-walled_GamiiiA, 146. 

Leaves oblcmg, obovate, ovate or ovate-lanceo¬ 
late. 

Leaves filiform-acuminate. 

Median cdls linear.-.---- DaEFAMOCtAous, 176 

Median cdls rectangular- Fuhasia, ISO. 

Leaves acute or obtuse. 

Cdls ihofflbddal- Bsyum, 163. 

Cdls otherwise. 

Leaves oblong or obovate. 

Hair-point spinulose-dentleulate; cells 

papillose. .ToarOLA, 139. 

Hair-point snootfa or nearly aa 
Cells papiUose; calyptra cookal-cylln- 

drical-EwcAirYPTA, 143. 

Cdls not papiUose; calyptra cucullate. TonrutA, 139. 

Leavea ovate or ovate-lanceolate. 

Paints of tipper leaves hyaline-GaufiCEA, 246 

Points of leaves green—--CiaATOOOM, 138L 

AA. Leaves without hyaline points or excurrent coste. 

B. Co st a short and double, or s o m etimes Indistiact 
or obsolete; plants ideurocarpous. 

Median cdls 7:1 or less. 

Leavea lacerate-dentate. plane.-- Pabboioa, 182. 

Leaves dentscnlate. concave. 

Umer odla irregularly oval-rhomboidal; 
plaiffs pale glaucous green--MvuuuAp 161 


a 
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Upper cdli Hncw-ve ra u cu lar; plants ofive 
gr g«i— ___PmiOYirAiiPiini, U6. 

Median odls lO-lS :1 or more. 

Aquatic; leaves ecostate_—_FoNTiifAUS, 183. 

Terrestrial; leaves shortly and often Indistinctly 
bicostate. 

Leaves complanate^ .■■■ — — — PiACmnwavu, 177 

Leaves non-oomplanatc. 

Leaves 3-5 mm. long, often transversely 

rngose; paraphyllia often present.—.-HvioOOinint, 183. 

Leaves 1-2.5 mm. Icmg. usniUy not trans¬ 
versely rugose; paraphyllia nsuaUy ab¬ 
sent__HVFlTfTM, 178L 

BB. Costa sln^e. 

C Median and upper cells 5:1 or longer. 

Plants acrocarpous. 

Leaves papillose, serrate in upper half.—— PBOXWona, 158. 
Leaves not papillose, entire, or serrate near 
apex. 

Leaves linear-setaceous^—. .. — --- LmonaynM, 162 l 

Leaves wider. 

Cells parendiyffiatous, often porose—.. Diceanum, 137 
Cells prosenchymatous, never porose. 

Leaves usually lanceolate; costa utualfy 

sub-percuiTCBt __WiaHA, 162. 

Leaves ovate; costa percurrent or ex- 

current_ . __llKYUll, 161 

Plants pleurocarpoua 

Cells sharply papillose on tower surface of 

leaf_PrtticvHAiiDwns, 166. 

Cdls smooth. 

Leaves more or less plicate. 

Leaves somewhat obtuse, strongly serrate 
at apex; stems more or lets dendroid, 

erect or ascending-CuwAOUiip 169t 

Leaves acute or acuminate, entire or 
denticulate; stems prostrate. 

Lid usually long beaked; median edit 

linear; capaide ovoid---CduapsTutni, 171. 

Lid usually tasdai to short beaked. 

Capsule ovoid; mediaii cdls tong 

rhomboidal-BaACKtrtfKRm, 171. 

Capsule cylindriGal; median cdla 

linear__CAWnomMHp ITS, 

Leaves not pltcate. 

Leaves aerrate— 


Eu gH mo u rns, ITDi 
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Lesret entire or nenriy ta 

Cells UneftTp 10-30... l>n»Aifoauu»uep ITU 

Cells rhombolda], 5:1 or less-AmrsmuM, 176 

CC Meditn snd upper cells 3:1 or less. 

D. Leaves serrate or dentatep at least near apex. 

Leaves acuminate. 

Costa sob-perGurrent, pUnts pleurocarpons. 

Cells with a sigmoid curve_AnrrmcBiAp 182. 

Cdls roundish-hexagonal to rhomboidal. 

Cells roundish or hexagonal. 

Leaves imbricated when dry_PuuDOusxsAp 166l 

Leaves crisped and curled when dry. CtpAOPODimc, 167. 

Cells rhomboidal, smooth_EUBBYNCHiuifp ITOi 

Costa percorrent; cells not papillose; plants 
acrocarpous. 

Leaves lanceolate; capsule Qdindriesl. 

Basal cells nodulose or sinuose_RHAOmmiUH, 144. 

Basal cells smooth walled . . , - PrrcBOiciTiraii, 14S 

Leaves linear-lanceolate; capsule globose. 

Leaves curled when dry - BAirmASiiA, 158. 

Leaves straight when dry-.. Ahaodua, 1S8. 

Leaves acute or obtuse. 

Leaves acute 

Leaves bordered with narrow odls, or 
border thtekened. 

Leaves with longitudinal lamdlss on 

inner surface_CATHAmfjgAp 135. 

Leaves not lamellate. 

Upper cells prosenchyraatous- Biyuk, 163. 

Upper cdls parenchymatous... — - Mwxuii, 160. 

Leaves not bordered. 

Basal cdls isodiametrical, green- Aulaooiihium. 159. 

Basal odls dongate-rectaogular, orange- 

tinted. .TlMKlA, 160 l 

Leaves obtuse. 

Borders thideened; plants bladdsh when 
dry; leaves not complanate; plants 

acrocarpous-— -.. SonaxaiAp 141 

Borders not thideened; jdants ydlowUh 

or brownidi gretn, sdenrocarpoua. 

Leaves oomidanate; e^s thombeddaL. NbcxsbAp 181. 
Leaves not complanate ;edls hexagonal. 

Leaves strongly papillose, crisped 

when dry-AnoicoDOif, 161 

Leaves not papillose or crlspdl 

when dry.., -. .Pdnor am um, M9. 

DD. Leaves entire or essentially so. 
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Lttves FkMnms, 13 (l 

hmwtM plori-ecrtetCi 

Leaves obovata, 6-8 mm. long, cmarfiaate 

or epfcolate..... .. MnoH^ UOi 

Leaves otherwise. 

Margltts plane. 

Median cells rfaombddal; leaves lanceo¬ 
late; plant ptearocarpoos_AMKVtnonJiCf 17& 

Median cells ronndcd or hexagonal; 
plant acrocarpous. 

Hupestral; leaves narrowlsr lanceolate, 

cnried when dry...—— Zygodoit, 155. 

Not rupcstral. 

Leaves of two kinds, ligulate and 

ovate, not curled when dry-TmAraia, 133. 

Leaves not as above. ■ Fuhaka, ISO. 

One or both margins recurved or revohite. 

Basal cells linear, nodulose_ Rhacokruum, 144. 

Basal cells rectangular or quadrate, 
smooth walled or sinuoser not 
nodulose. 

Rnpestral or arboreal. 

Leaves scarcely twisted when dry. 

Leaves ovate-lanceolate; cells 
small, rounded, dense, opaque, 

not papillose_GaneuxA, 146 

Leaves narrowly lanceolate; cells 
distinct, incrasaate, often 
more or less papillose. 

Calyptrs campanulate-mltrate, 
more or less villous; lid 
straight beaked; peristome 

present_OirHonoCBOH, 156 

Calyptra cucuUate, glabrous; 
lid otdiqndy bodeed; peri- 

stmne none_ HyKEHomuxm, 142 

Leaves twisted and curled when 
•dry; cells very obscure* dense, 

papillose_BAimitA, 142. 

Terrestrial, or growing on roofs. 

Upper cells dense, obscure, papil¬ 
lose-BAianLA, 142. 

Upper cells laxer, distinct, not, or 
very slightly papillose. 

Median cells quadrate or round- 

ish-quadrate___CntATOnoir, 138. 

Median cells truncate-hexagonal. Pukaua, 1S6 
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MOSS FLORA OF SOUTHEASTERN WASHINGTON 
AND ADJACENT IDAHO 

BRYALBS. 

Low, mostly tufted, gregarious mosses; protonema normally fila¬ 
mentous (except Tetraphidacese and Buxbaumiacese); rhizoids sep¬ 
tate; calyptra normally apical; stems usually containing a distinct 
central strand of conductive tissue; leaves alternate, simple, mostly 
1-stratose, occasionally 2-3-stratose, sessile, not sphagnoid; costa 
median, single, double or absent, composed of elongated thick-walled 
sclerenchyma containing conductive tissue; capsule usually operculate, 
cm a more or less elongate non-hyaline seta; peristome single, double 
or none; annulus and columella usually present. 

A sluuply defined and specialized order constituting by far the 
largest number of the Bryophyta. 

Family 1. TBTRAPHIDACBO. 

A family of small tufted mosses with slender leafy stems, and 
sometimes with terminal gemmiferous cups; leaves of two kinds, early 
frondiform or ligulate leaves ai^aring on the protonema, and later 
ovate or lanceolate leaves with roundish-hexagonal cells; capsule erect, 
exserted on a long seta, smooth, ellipsoidal or cylindrical; annulus 
none; calyptra mitrate, plicate; peristome of 4 solid, equidistant teeth, 
or alnent 


L TBTRAPHI8. 

With the characters of the family; peristome present 

TetnpUs pdfaicMa [L.] Hedw. {Georgia peUucUa Rabeah.). Plants 
deasdy tufted, 2-3 cm. hU^, g r een above, brounidi bdow; stenu of two kfaula, 
gemmiferous, bearing tcrtninal cup-duped gemmc, and fertile stems bea rin g 
eapsalest both forms, however, seldom ^giearing together; lower leaves redoeed, 
Hi a rglna entire, plane: nosta eeasiag below the apex of die leaf; edb roondiah; 
seta erect, slender, smooth, brownish 1-2 cm. long; capsule erect, cpUndrleal: 
calyptra mhrate, eompletely c ove r ing dw capanl% at baaa roogUih at 

apex, pUeate; Hd dilnhigi conical. 


^ decaying wood, rare. 



114 


Rastareh Studiu, Stott College of WaaMngton VoL. ■! 


Funlljr 2. POLYTRICHACEO. 

I<arge perennial cimepicuous plants of strong testure; stems up- 
riglit, leafless and blackish below; leaves with a sheathing menibranous 
base, narrow, frequently serrate, lamellate on upper surface; costa 
strong, single; cells hexagonal or quadrate; seta stout, elongated; C4»- 
sule large, cylindrical or 4-6 angled; calyptra cucullate, glabrous or 
villous; peristome simple or none; teeth 32 or 64, short, ligulate, non- 
articolate, confluent at base, united at apex; inflorescence tnostfy 
dioicous. 

Leaves with numeroos lunelhe, not bordered or crisped when 

dry, hyaline or pellucid at apex; calyptra densely villous 1. PobnaiaiUK 
Leaves with few lamelbe, bordered, not hyaline pointed, 

crisped when dry; calyptra glabrous_1- 2. CsnAaawJU. 

1. POLYTRICHUM. Hah-Cap Moss. 

L,arge tufted plants with simple, erect, woody, triangular stems; 
leaves opaque with numerous lamelhc on the upper surface, not bor¬ 
dered or crisped when dry; capsules with stomata, 4-6 angled; calyptra 
cucullate, covered with 1^ deflexed hairs; lid straight bealmd; peri¬ 
stome teeth usually 64. 

Pleats 2-10 cm. Ugh; leaf-margins entirs^ inflemd. 

Leai-awas reddUi, less than M the length of the leaf— P, i o otp erh u m 

Leaf-awns hyaline, the length of the leaf . P. ptHfenm. 

Plants 15-45 cm. high; leaf-margins serrate, not inflexed_ _ P. eowmomt 

Polytrichiaa Jaaiperfaumi [Willd.] Hedw. Plants loosely tufted, glaacens 
or blu e -g ree a; stems erect, mostly simple, 3-10 cm. high; leaves Unaar laneeo- 
late, entire on the margins but toothed on die lower surface near the apex; 
awns colored, ehort, less than $4 the lengA of die leaf; seta erect, reddUb, 
shining, 4-6 cm. long; capsule tetragonaL longer than wide, erect or esrendiiig, 
sharply anidtd, 4-5 nun. long; calyptra targe, whidsh-villoiis, completely cover¬ 
ing the capmile: lid apicalate; reddish. 

Dry me a d ows and open woods, growing on the gronnd and fnriting in 

Fnljrtridbnm pdifianmi [Sehreh.] Kodw. flimOar to P. yMpsfdmmi; sMns 
24 «m. high; seta 2L5-1S cm. loi«; leaf-awns hyaUne. M-H Ae tangth of the 
lanf. 

Cemnaen on redqr hMMdes, {mhlng in anmaser, or nsnally sterile b (Us area. 

PolytifchHm cwnmna [L.] Hedw. Plaiita erect, 1546 eaa. hlA dash 
green: leaves IbeafHdmeeelate. serrate, pdludd at apex; seb crecL fl-tP aB.leng; 
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4Hmcfed, warn, long; alypirm covering the eapiule, denadjr viDoiia 
wMi ^owtsh twowB hftlrs; lid with a short beak about 1 tnm. long, 
la fwamgj grotmd in woods, northern Idaho. 

Z CATHASINJBA. 

Plants in k>ose soft spreading patches; leaves Ungulate or lanceolate, 
bordered, serrate, lamellate on the upper surface, crisped when dry; 
cqmile cylindrical, often curved; cafyptra glabrous; Ud long beaked; 
peristome teeth 32. 

Tjanwilr 3-8 edls Ugh; calyptra rooshcncd at apex. 

Costa and lamelljr ocmstituting of the width of the 
upper half of the leaf; lamellse 3-5 cells high; inflores¬ 
cence atttoiooas; capsules arcuate_ C, uuduiata. 

Costa and lamellae constituting of the width of the 
upper half of the leaf; lamcUm 5-8 cells high; inflores¬ 
cence dioioous; capsules nearly erect and straight-C angustaia. 

Tiimcllr 9-13 cells Ugh; calyptra smooth at apex; coata 
and lamHlg eonstitutuig H-Va of the width of the upper 
half of the leaf; inflorescence diolcous; capsules nearly 
erect or suharcnate-C. SeheymL 

Catharinma imdiifaitg [L.] Web. & Mohr. Stems erect, 2-5 cm. high, 
densely tufted, dark green; leaves Ungulate, 4-6 mm. long, transversely 
oodulate when moist, crisped when dry, sharply serrate, bordered with narrow 
odls, spinuloie on lower surface near apex, lamellate on upper surface; celli 
cUoroph^osc, hexagonal above, quadrate or rectangular below; sets erect, 
solitary or in pairs, reddish brown, flexuose, 1-3.5 cm. long; capsules brown, 
cyUndrical, curved; lid subulate, nearly as long as the capsule; calyptra cucol- 
late, roughened at apex. 

Common on moist soil in woods. 

A variety, Ahickum midnialum (!«.] Beauv., var. aiUcrisiaium Ren. A Card 
which has **lamellae of the leaves mudi higher than in the typical form; cap¬ 
sule narrower and erect**,* was collected by Sandberg, MacDangai k Helier at 
Lewiston in IflAL* 

CatbarlnsM angnstata Brid. Plants of a darker color than C, umintotm; 
leaves narrower and more densdy areolated with smaller cells. 

On damp soil In shaded sitnatlons. Ahnota Canyon, Pickett 655, 659; PoU- 
mao. B. McKay, July 16^ 1929. 

CatharlaM Sehryni (Aust.) £. G. Britt More slender than C. am i m tata 
and periieps not distUct from timt ipedea 
On mdst soil in woods. 

a BM. ass. isi s«, lesa 

Z-tetr. V. a. Bst BM. Si STt, ISM. 
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Family 3. BUXBAUUIACB& 

Small acauleacent or short stemmed mosses growiiq^ oo aoO or 
deca 3 riiig wood; leaves small, few or none; capsule large, ovoid, 
oblique, asymmetrical; calyptra mitrate, very small; lid conical; peri¬ 
stome double, outer teeth numerous, erect, filiform; inner teeth united 
in a plaited membranous cone. 

1. BUXBAUMIA. 

Acaulescent annuals; leaves minute, basal, ovate or lanceolate, 
evanescent; capsule brown, obliquely attached, flattened on the upper 
surface, convex below; seta short, stout, papillose; lid conicad. 

Bnabanmia Plperl Best Leaves reduced to yellowish, lacinlate bracts; 
seta 6-10 mm. high; peristome teeth linear, papillose. 

In woods, on decaying wood or on mrdst ground, not conunoa Moscow 
Mountain, Piper 404, Pichetl 220. This qiecics bears the name of Dr. Charles 
Vancouver Piper, 1867-1926. 

Family 4. FISSIDBNTACBBB. 

Leaves distichous, on one plane, clasping the stem by the basal part 
of the upper side; costa usually present; cells hexagonal or rounded, 
small, uniform, chlorophyllose; inflorescence autoicous or ditMcous; 
capsule small, smooth, exserted, stomatose, either lateral or terminal; 
peristome dicranoid; teedi 16, forked, colored, articulate, often papil¬ 
lose above. 


1. FX8SIDBNS. 

With the characters of the family. 

Fisaldsos Umbatus Suit. Plants 0.5-1 cm. high; leaves 3-10 pairs, oblong, 
acute or acuminate, with pdludd borders; costa thick, pcrcorreat: cetla quadnte; 
capsule CTlindrieal, sub-erect; teeth inflexed, 2-cleft to near the base. 

Moist grotmd, rare. Pullmaa, Lawrence 305. 

FUnlly 5. DICRANACBB. 

Plants tufted; stems leafy, dichotomously brandied: leaves namvr, 
costate; ceUa small, usually narrow, often inflated ut the baaal sa^; 
infloresoeooe autmoous or diotoous; sqmile exserted, qrModiksl, ho* 
quendy oeraaous; calyptra smoodi, glabrous, usudly cucuUate; Hd' 
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usually beaked; ammlua usually present; teeth 16, deeply 2-cleft, trans¬ 
verse^ articulated, often reddish, outer usually with vertical strise. 

Teeth entire or crlhroM; leaves entire, crisped when dry; 

c^tsdle 10061 or neady so when dfy; lid obliquely beal^ 1. Dicbawowhsia 
T ec^ deeply deft 

Alar odls differentiated; leaves lanceolate or subnlate; 
lid nsnally long beaked; teeth unequally 2-3 deft to the 
middle or bdow___ 2. Dicbamuu. 

Alar cdfs not differentiated; leaves ovate or lanceolate; 
lid conical or ihort-bealced; teeth with ffiickened Joints, 
rcgttlariy deft to near the base into 2 filiform divisions_3. Cibatodon. 

L DICRANOWEISZA. 

Plants dcxisely tufted; leaves lanceolate, entire, smooth, crisped 
when dry; basal cells angular, more or less distinct; inflorescence 
autoicous; capsule erect, smooth; teeth entire, cribrose or deft at the 
apex only, not vertically striate on the outer surface. 

Mcmnowelsia contermina Ren. & Card. Plants pnlvinate, yellowish 
green; stems branched 1-3.5 cm. ridlciilose at base; leaves spreading wha 
moist, crisped when dry, 2-4 min. long, dongite-Ianceolatep acuminate; margins 
flat, entire; costa percurrent or slightly excurrent; lower cdls elmigate-rcct- 
angular, upper ones roundish; seu erect, brownish, 1-15 cm. high; capsnlc 
erect, symmetrical, dllpsoid-cylindrical, 1.5-2 mm. long, roughened when dry; 
lid with a long dender beak. 

I^rst found at Parmitigton Landing by Messrs. Sandbtrg, MacDomgai St 
Hfikr in 1892. 


8. DXCRANUIL 

Plants tufted, erect, mostly yellowish green, often tall; leaves lan¬ 
ceolate, usually canaliculate, often falcatc-secund, costate; cells elon¬ 
gate, rectangular at base; alar cells usually differentiated; seta erect; 
capsule exserted, curved, erect or ascending; lid beaked; calyptra 
cucuUate; teeth unequally 2-3 cleft to the middle or below. 

Leaves serrate to near die middle; cdls more or leu porose. 

Lcavu erect or nearly so, transversely undnlate when moist D. Bonjemi 
Leaves nsnally fikate-sectmd, not, or rardy transversely 

undnlate...—--—.-...-.- Z7. scoporit m . 

Leaves entire, or denticiilate at die apex only; cells not porose. 

Leaf-iidces nearly ad broken off; capsole erect, cyllndricd D. i t Hct um , 
Leaf-apfeu leu fn«ile; capsule slighdy carved- D, Schisti 
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Dtcnumm Beatotal DeNot Plants pale gTeen, 5-15 cm. high; Haves 
erect when dry, oady slightly second sHien moist, 4-6 mm. lookg, wider at the 
apex and dlsdnctly transversdy tsndulate when moist; seta pale; capsule arcuate- 
^indrical, faintly striate. 

On soQ or decaying wood, osoally in marshy places, fmitiag in lata somiasr, 
or frequently sterile. 

Dlcnuram scopariom [L.] Hedw. Plants yellowish green or brownish, 

4- 10 cm. high, tufted, radiculose at base; leaves usually falcate-secund, lanceo¬ 
late, concave, acuminate, S-8 cm long, serrate above the middle; cril-walis 
porose; seta solitary, reddish; capsule cylindrical, arcuate, oemuotts when ma¬ 
ture, wnooth, stmmosc; lid straight beaked. 

On soil, rocks, bases of trees, decaying wood and fallen logs in woods. 
Variable, and consisting of many forms. Fruiting in summer, or frequently 
sterile. 

Dicrannm strictom Scfaldch. Plants tufted, ycnowish g reen, 2-S on. Hgh; 
stenu slender, fragile; leaves erect or spreading, somewhat curved when diy, 

5- 7 mm. long, lanceolate at base, canaliculate-subulate above, apex nsualbr 
broken off, entire or denticulate; basal cells quadrate; median ceils rectangular; 
capsule cylindrical, 2-3 mm. long, smooth, erect; lid straight beaked; annulus 
broad, distinct; inflorescence diedoous. 

On decaying wood, in mountain forests, co mm on. 

Dienmim ScUsti (Gunn.) Lindb. Plants tufted, 2-3 cm. high; leaves 
somewhat crisped when dry, lanceolate-subulate, entire or nearly so^ 54 mm. 
long; oosta homogeneous; seta 10-15 mm. long; capsule slightly curved, iiufls- 
tlnctly stmmose, smooth or nearly so when dry and empty, about 1.5 mm. long; 
lid obliquely beaked; annulus ^oad, distinct; inflorescence antoloons, male 
flower far below the peridiwtiom. 

On rocks in the mountains, rare. 

3. CERATODON. 

Plants tufted, leaves ovate or lanceolate, margin revolute; cells 
roundish-quadrate, smooth or papillose; inflorescence usually dioioous; 
capsule exserted, reddish brown, ellipsoid-cylindrical, with a distinct 
ne^ sulcate when dry; lid conical; teeth 16, deft to near the base 
into 2 filiform divisions, papillose, articulate; calyptra cucullate. 

Cerstodoa par p ai ao s (L.] Brid. Plants darii grea; stems ilsader, aftea 
branched at the i^ex, erect, 28 cm. Ugh; leaves sprsadine when mcdst, twisted 
when dry, lancecdate to ovate, acute, margin revolnte, entire, or toethed M As 
apex; eosta percurrent or sliglttiy e x c ni rent; upper qnadtete; haad cdb 

nsDcs as long as aroao; capsuie cyimuncai, cacunao or apngaa fsnawn 
brown or porplUi, id c n t c nod brown wfem nut nin , r tr unw o «t bnitt Min 
M en. Ugh. dwh nd In igc 
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Qb woUlf roofs, etc, very oommoa and variable, fnaltfaig abundantly In ^ring. 

A variety with the ooeta cxcurrent and the cajnule scarcely strnmose is var. 
conkna (Hampe) Moenk. (C. conicut (Hampe) Undb.}. 

^rtide 46 of the latematioBal Rules, (Vienna 1905 and Brussels 1910), 
states, **When two or more groups of the same nature are united, the name of 
the ddeat is retained. If the names are of die same date, the author chooses, 
and his choice cannot be modified by subsequent authors " Sir W. J. Hocdcer 
in Smith's EngUsh Flora 5: 32, 1844, unites C purpurtus and C purpitrasctns 
under Didymodon, choosing D purpureus Hook, ft Tayl. Braithwaite, Umpricht 
and Paris came to a similar conclusion, using the generic name Ceratodon. 
Therefore the correct name for this plant appears to be Ctratodon purpwreus 
[L.] Brid., Bry. Univ. 1: 480, 1626, not C. pttrpwrascint (Hedw.) Jennings, 
Ifossea of Western Pennsylvania 57, 1913. 

Pnixiily 6. TORTULACEiB. 

Stems leafy, radiculoae at the base; leaves several-seriate, linear to 
spntulate, costate; cells parenchymatous, often hyaline at the base of 
the leaf and opaque above; inflorescence usually autoicous or dioicous; 
capsule erect or nearly so, symmetrical, ovoid or cylindrical; peristome 
single or ntme; teeth 16, straight or spirally twisted, entire or 2-3-cIeft 
into papillose filiform divisions; calyptra mostly narrow and cucuUate, 

Leaves ntnaHy broadest at or whavt the middk, wide st spen ,* 
cotta ezcurrcnt 

Peristome teeth 32, from s Ugh basal membrane, united into 
a spirally twisted tube, or if abeent or rudimentary then 
leaves with one or two verdcsl Ismcllm or oval ncs on 
famer surface- ■- ..1. Toitula. 

Peristome teeth absent or rudimentary (in <mr spedet); 

leaves without Ismcllr.. - - . 2. PomA. 

Leaves broadest below the middle, gradually acuminstc. 

PlanU minute, (2-8 mm. hi^) ; capsule immersed or emer¬ 
gent, apiculatc, ddttocarpotii--— —.3. Pbascuic. 

Plants larger (1-10 on. hi|dt): capsule loog-exterted, 
beaked, opening by a lid. 

Peristome absent-4^ HYMamtmnm. 

Peristome present.-5. BaitocpA. . 


L TORTULA, 

Plants tufted, radiculoae near the base; stems leafy; leaves oUong 
qtttolate« usually obtuse; cells parenchymatous; b^ cells usually 
hyaUtie; upper cells smaller, obscure, chlorophylhme, often pq^iUose; 
costa exenrrent; capsule on a long stiat^t seta, erect, lyniaietFical, 



140 


Rtstwrch Shtdus, State CdUge of Washmgtoa VoL, 1 


cylindrical or rarefy ovoid; calyptra cucuDate, usually smootfi; peri¬ 
stome single or mme; teeth 16. papillose, straight or q»ralfy twisted, 
entire or 2~3 cleft into filiform branches. 

Leaves eoncive, with Ismells or sacs on upper surface; halr- 

poiat entlrt; margins slightly incurved; peristome none- T. /mdUa 

Leaves not ooocave, without laaidlc or sacs; peristome 
present 

Hair-points spinnlose; odls papillose. 

Margins recurved_T. rnrolu. 

Margins plane or nearly so above_..». - T pHnee^e, 

Hair-points entire; cells smooth; margins plane, with don- 

gated cdls near base---T. mucrofiifeha 

Tortola posUla Mitt (Pottia cavifolia Ehrh.) Plants in low dense tufts, 
bright green; leaves oblong or obovate, concave, with 1-2 oval sacs on die 
upper surface near the apex; margins somevdiat incurved; costa long-excurrent 
especially in the lower leaves, or the upper leaves merely mucronate; lower 
cells rectangular; upper cells roundish-quadrate; seta erect red, 4-8 mm. high; 
capsules numerous, ellipsoidal or short-cylindrical, reddish brown; peristome 
none; Ud with a slender oblique beak. 

On soil on open hillsides, not uncommon, froidag in spring. 

Tortola raraUa [L.] Schwaegr. Plants in loose tufts, bright green; 
stems erect brandied, M cm. high, reddish brown below; leaves oblong-spatu- 
late, obtuse, margins recurved; upper leaves recurved when moist twisted 
when dry; eoata prominent reddish, excorrent into a str<mgly s|dna1ose hyaline 
or reddish hair-point equalling or slightly shorter than the leaf-blade; lower 
cells rectangular, upper cells roundish or hexagonal, pariUose, somewhat indisdnet; 
seta erect reddish, 24 cm. high; capsule erect or ascending, cylindiical, slighdy 
curved; lid half the Icngdi of the capsule; teeth twisted, idnk, united below 
the middle; inflorescence dioicous. 

Roda and tree trunks, very common, fmidng in May. This is one of die 
most abundant ipedes in the region. It frequendy covers large areas on rodqr 
hillsides where it is often associated with Grimmia montoma, Camptotkechm 
aeneam and Polytrichm piHfirum, Wldi Orthotriehmm qfhs#, var. farHgiatum 
it occurs abundantly on the trunks of Lombardy Poplar treea. 

isp. por ragica (Wahl.) Dixon. (Tortuio ecipkyfla Hartm.) Differing from 
the spedei in having die leaves more acute, and die costa e xenr re n t into a 
shorter, nearly entire hair-point 

On basalt diffs. 

Tortola prin c apa DeNot (Symirickia pHneeps Mitt) (BorMa Mmetteri 
BS.G.) (B. primeeps C Modi.) Similar tp T. rwroHe. Halr-poht sparingly 
dendculate; leaf^nirgins plane or neariy so above; leavet erect or spraaAai, 
not reenrved; infloraseence s yn ol c ou s. 

On decaying wood or racks, rare. 
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Tortdft rmcr c wlt ci fa i SdnNtegr. {Symtnchia mncromfoHa BrfaL) (BorMa 
masronifpHa B.S.G.) PIttU lootelsr tafted; leaves obloog-spatiilate; hair- 
poims not spIttoloM; maffltia plan e , or refleaed bdow, with dongated odls 
■car the base; edla not papillose. 

On ro cks or soil, not common. 

2. POTTIA. 

Small, tufted, terrestrial moaaes; leaves ovate or (ri)Iong, without 
lamelbB; cotta excurrent or percurrent; upper cells roundtdi-hexago* 
nal, papillose, lower cells elongated, smooth; seta straight; capsule 
exserted, erect, symmetrical, ellipsoidal or cylindrical, cleistocarpous, 
gynmoatomods, or peristomate with 16 teeth; lid mostly obliquely 
beaked; calyptra cucuQate. 

Potda tmneata (Hedw.) Fuernr, var. intermedia (Torn.) comb nov 
Gfmnosiommm mtsrmsdmm Tom., Muse. hib. 7,1804. Pottia miermtdia Foemr., 
Flora 1% p. 2; Erganz. 10, 1629. Pottia tnmcatula [L.] Uadb, ssp. intfrmsdia 
(Fuernr.) Dheon, Stod. Handb. Brit. Mosses, ed. 1, 16^ 

According to the Intematioiial Rules (Chap. 3, Sect. 1, Art 19b), Bryam 
tnmeahdum of Linnaeus, Sp. PL 1119, 11^ is invalidated by Gymnostomum 
trmuatmm of Hedwig, Sp. Mnsc 30, 1801. 

Plants tufted, dull greenish; leaves oblong or spatulate, about 2 mm. long; 
cotta excurrent into a smooth, dender, yellowidi green hair-point; margins 
revolote near die middle of the leaf, minutely ronghened near the apex with 
projecting papillx; upper cdls roundish-hexagonal, cbloroidiyllose, slightly 
papillose; lower cells hyaline, smooth, rectangular; seta purplish; capsule 
OfUndrlc^ 1 mm. long; calypta smooth, cuculiate; anmiluB broad; peristome 
obsolete or nearly sa 

On basaltic boulders, common along the Snake River. 

S. PHASCUM. 

Minute cleistocarpous plants; leaves ovate or lanceolate, entire, 
usually papillose above; upper cells quadrate-hexagonal; lower cells 
rectangular; costa slender, excurrent; capsule immersed or emergent, 
sub-globose or ovoid, short pointed, without a distinct lid; calyptra 
usually cuculiate. 

Phaaenm casiddatom [Schreb.} Hedw., var. pOifanun Hook. & TayL 
Plana in small, dense, deep green tufts, 2^ mm. high; leaves crowded, erect, 
somewhat twisted when dry; o| 9 er leaves oblong-lanceolate, somewhat rcvolute 
on the margins, acote; oosa long excurrent; lower cdls rectangular, upper odls 
hcaggona]; capeolcs solitary or 2-3 together, immersed 

On soil, apparentlly rare in this regicti, fmldng in spring. 
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4. MTlIBNOITTLinil. 

Stemt leafy, tufted, somewhat radiculose, 3-«tigded is croM-sedko, 
without a central strand; leaves lanceolate, acuminate; inflorescenee 
dimcous; capsule erect, symmetrical, nnooth, ovoid or obovoid; peri¬ 
stome none; lid obliquely long beaked, remaining attached to the 
columella; calyptra cucullate. 

HymsaostjrUnm cwvlrostrs [Ehrh] Mitt iWeiria) (Polda) (Ba^ula) 
(Gymmestomum) Deoiriy tufted, 3-10 cm. Ugh; bright green shove, brown- 
green below; stems erect slender, branched; leaves erect or somewhat spreading 
when moist straight when dry, lanceolate, acnminate; seta erect atender 4-8 
nun. Ugh, srdlowiah or pale reddish brown; capsule erect, synunctripal. Shining, 
dark reddish brown; lid oUkinely beaked, remiuning attaded |o fse ^umdla, 
beak longer than the capsule 0^--" 

Moist rodcs, rare 


8 BAXBULA. 

Similar to Tortuia, heavta broadest near the base, gradually acum¬ 
inate to a more or leas acute apex. 

Leaves acute or obtuse. 

Beah leu than 14 lengdi of capsule; stems 1-2 cm. high... B u n ueln l n, 

Beak eiiMlUng capsule; stems len than 1 cm. Ugh..-.- 0 emtegia. 

Leavw l«i« acnminate: beUt leu than 14 length of capsnle— 0. vhieaHt. 

Barbnlt eenvohrta Hedw. Plants densely tufted, yellowish green, 1-2 
cm. Ugh; letva crowded, oblong-lanceolate, erect-dreading when moist crisped 
when dry; perichatial luves long sheathing, convolute, inner onu eeoetnte; 
cells small, indiathict at die bau of the leaf dongated, hyaline; seta ereet 
slender, 1-2J cm, long, straw eelored; capaole erect or e scendii i g, earlindriod, 
abont 3 mm. long; lid beaked. 

On sod, rare. Ahnota, Piper 30f, 

Bnthnla anstngia Card, ft Thar. Sterna leu than 1 cm. Ugh; leaves 
linear-lsnoeolate, aente or aomewhat obtuse, entire; margins ptane or nearly so; 
cells m ln ut d y papillose, oUong or quadrate bdow, rouodMi-qnadrate above; 
capsule cylindrical, erect or ascending, 1-2 mm. long; beak of die lid about m 
Imv u the eapsule; peristome red, tcedi tndsted, strongly gramdose. 

On ground. Cedar Creek, Latah Co., Idaho, L. P Henderson hi 1897. 

Butak viBMtHs Brid. (0. faUet Hedw., var. MhMHr RoA> (0. eyUndrien 
<TsyL) Sdifanp., var vineatU <Brid.) Bralthw.) Plants looedy tnfMd, brotmldi 
green, 24 em. fdgh; leaves twitted when dry, lanceolate, eewmitiate, entire; 
marghs recurved from die tiase to above die middle; ecSs papH t p u , quadrate 
below, obeeare above; espeide eUlpsoid4qdindrieal, erect btoatt; seta rotAift. 

On roeka, rare, frUdag in late kring; or freqnendy sterile. 
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Small tufted terrestrial mosses with mostly lingulate, oostate, en¬ 
tire leaves which are usually curled and twisted when dty; upper cells 
small, (q>aque, papillose; lower cells hyaline, rectangular; inflorescence 
usually autoicoxis; capsule erect, exserted, cylindrical; lid slender, 
straight-beaked; calyptra conical-cylindrical, long beaked, smooth or 
irikate, persistent, sometimes fringed at base, completely covering the 
capsule; peristome double, or (in ours), single or absent. 

One genus, which has the general characteristics of the famify. 

L ENCALYPTA. Extinguiibbi Moss. 

Old capsules striate or ribbed; peristome none or fugacious; 

calyptra entire or lacerate at baie ...fi. votgarit. 

Old capsules smooth; peristome present; calyptra fringed at 
base_£. ctKdta. 

EBcalypta vulgaris Hedw, var, pUifara B S G. (B. rhabdoearpa Sdiwacgr., 
var. piBftra (Punch) Nces & Homsch.) Plants tufted, 0.5-1 cm. high; leaves 
Ungulate, 2-4 mm. long, ydlowish green, curled and twisted when dry; costa 
ezeurrent in a yellowish spinulose hair; upper cells hexagonal-quadrate, opaque, 
dilorophyllose, strongly papillose; lower ^ts rectangular, hyaline, narrowed at 
leaf margins, slightly thi^ened at the ends; seta 5-8 mm long, reddish brown; 
lid about 1.5 mm. long; oqwules cylindrical, 2.54 mm. long, striate or faintly 
ribbed when old; calyptra entire or sli^tly lacerate at base, sUghtly scsbrons 
at apex; pe r ist o me uraslly absent, or when present, consisting of short, fugad- 
ons teeth. 

On soD on basaltic ledges, oommon, fruiting in early spring in this area. 

BacalypttiLiOiata Hedw. (fi. laemiata Undb.) Plants tufted, 14 on. high; 
leaves Ungulate, mucronate, 3-5 mm. long, curled and twisted when diy, ydlow- 
isb green; upper odls heugonal-quadrate, opaque, ddoropiqdlose, papillose: 
tosmr cdls rectangular, hyaline; margins record near middle; costa sub- 
isreorrsut or shortly eaenrrent; seta 5-10 mm. long, ycUowish or ^e reddish; 
lid about 2 mm. long; capsule cyliadrieal, 3-S nun. long, smooth; calyptra 
fringed at base, smootii at apex; perlstonw tingle, teeth lanceolate, raddUh. 

On roeht, rare Latah Go,, Idaho, Ptpsr 2M. 

Purify & QRIMMIACEJL 

Chiefly rupeatral mosses of a pulvinate or matted haUt, usitalfy 
Mackish gteu at base; leaves frequently hyaline ptrinted, very hygro- 
■ e api c , mostly ovate or lanceolate; upper eeOsuau^ opaque, often24 
■tsafose; low^ edis usually longer, often ainuate or n^ulose; e^sirie 
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cylindrical to sfriieroidal, moitly aynunetrical; periatome iin|^ or none; 
teeth 16t withwt a basal membrane; calyptra either mitiate or cuctal- 
bte; lid more or less beaked. 

IfCavet coit atfc 

Basal cells linear, sinnoae or nodulose; peristome teeth 

2-deft almost to the base...__1. RsACUicutiuic. 

Basal cells oblong or rectangular, not nodulose. 

Leaves cri^>ed when dry, without hyaline pointt...., ■■■, Z PTVCROinnnnf 
Leaves seldom eriq)ed ^riien dry, often hyaline pointed 
Capsule oblate-sidierotdal; leaves more or less 

toothed; costa somewhat radiculose at base.. Z SoouuottA. 

Capsule <^d to cylindrical; leaves entire; costa 

without radides at base-4. QnwinA. 

Leaves ecostate; peristome absent___^ Hdwigxa. 

1 . RHACOMrntIUll. 

Plants in loose tufts with spreading, branched stems; leaves lanceo¬ 
late; basal cells linear, nodulose or sinuose; capsules exserted, ellipsm- 
dal to cylindrical, smooth; calyptra mitrate, not plicate; teeth deeply 
2-cleft a^ost to the base into straight, filiform branches. 

Upper green leaf-cells twice as long as broad. 

Hyaline points of leaves, when present, papillose; capsule 

dlipsoi^, 1.5 mm. long--—___ R laooffmoe^m. 

Leaf-points not papillose; capsule cylindrical, lB-22 ram. 

long___ R, microearpum. 

Upper green leaf-cells isodiametrical or nearly so. 

I^ves mudoous; costt 2-ridged on the back of die lcaf.» - R. patens^ 

Leaves ncariy all hyaline pointed; costa not ridged*-/?. hetereeHekmm 

Rhacom i t riam lanughioanm (Hedw.) Brid. (R, kypnoidee [L.] Undb.) 
Plants grayish green or yellowish brown, hoaty, grow i ng in extendvc mats; 
stems spreading, 8-20 cm. long, with many slender branchlets; leaves narrowly 
lanceolate, acundnate to a long whitish, dentate, papilloie hair-point; basal oella 
linear, nodolose, incrassate; uig>er cdls broader; setas arising from short lateral 
branchlets, erect, straight, rough; capsde erect, ellipsoidal, tmoodi, brown; teeth 
yellowish red, papllkMe, 2-dcft to the base into filiform divislaos; caisfptra 
papillose at apex; Ud braked. 

On rocks or sod, rare, fraldng in spring or eariy summer. 

RhacoBritriam mkrocarpum CHedw.) Brid. (R. ramuioeim Lindh.) 
Plants in low spreading yellowish green tofts, aomeu^ hoary; sterna slender, 
5-5 cm. high, with tramerons short lateral bnodilets; leayjes l an ceo l ate , acnml- 
nate; hair-p^t usually short, dendcnlgte, flat, not papUkM; leaf edit heariy 
an linear, nodulose; seta erect, terminal, sttoodi, ydlowUb; capsule dUpaddri; 
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.aljptra papOloM at apex; teeth jcllowiih red, papQloae, ihort, Z^eft to the 
btae. 

Shaded rocka, local, fnthhig in antumn. 

B ha coiBl t rim n pataos [Dkha.] Hud>. (Grimmua patttu B.S.G) Plante in 
looae tnfta; stcnu ^>readlm, didiotamouely brandied, 3-8 cm. Ugh, black and 
leaflesa bdow, curved upwards, ydlowi^ green at tips; leaves narrowly 
l anc eo l ate, acuminate, entire, or ili^dy toothed at apex, but not hyaline hUr- 
pointed; costa prominent on the back of leaf, 2-ridg^; lower cells linear, 
faintly sinnose: uj^ cells small, dense, rounded, 2-3 stratose; seta curved, 
yellowiah; capsule ellipsoidal, brown, plicate when dry; lid ydth a short straight 
beal^ usnidly falling with the calyptra; teeth densely papillose, 2-cleft to the 
middle. 

On rocks in woods, common, aldtough frequendy sterile. 

Rhacemltrlam heteroatlefaiim (Hedw.) Brid. Plants grayish green; stems 
qrreading, 3-6 cm. long, often with Short, toft-like lateral brandilets; leaves 
lanceolate, 1J-2.S mm. long, loosely oppressed when dry, recurved when moist, 
nearly all hyaline pointed; iq>per cella isodiametrical, basal linear, all nodulose; 
seta S-10 mm. long; capsule erect, cylindrical, 2-2.5 mm. long; lid with a long 
straight beak half as long as die capsule; teeA densely papillose^ 2-deft to the 
base. 

On rocks in woods. 


2, PTTCHOlCmtIUM. 

Rupestnl mosses growing in compact cushions or tufts, yellowidi 
green; leaves lanceolate, crisped when dry, without hyalbe points; 
cells small, roundish-quadrate, lower ones elongated, not sinuose; seta 
erect, straight; capsule smooth, ellipsoidal; calyptra campanulate-mitri- 
ate, plicate, deepty lobed; lid straight beaked; teeth long, deeply 2-cleft, 
or seldom entire, more or less papillose. 

Ptychot nitflum Oardnerl Lasq. Plants yellowish green, blacUsb below, 
growing in rounded cuAions, 2-4 cm. high; leaves crowded, lanceolate^ plicate 
at base^ crisped when dry, aciuniaate^ toothed near vex; lower cdls doogated, 
upper ro un d i s h , opaque; seta erect, straight 1-2 cm. long, reddlA ydlow; cap- 
«de erect, dUpeoidal, smooth, brown; lid deader beaked; calyptra campami- 
hta-m hra te, p H ca t e, lobed at base, rooidiened at apex; teeth deeply 2-deft imo 
red flUferm segsacsta. 

OB bautWc boulders in the S nake River Caayeu, fmithig in spring. 
Ffarst cdlestad by H. N, Boteuder ta Dardandles CaayoB, Forest HOI, Gdifomla. 

%. lOOVLBBZA. 


Rfauts blackish green, mpestral, loosely tufted; stems elongated, 
dkhQtonoasly branched, leafy; leaves thiddsh, cliloroplqrllose, lanceo- 
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late to Ungulate, more or leu toodwd, uuticoua; oella emal^ reundialF 
hexagonal, smooth, quadrate or rectangular at base; capsuks uprig^ 
on short lateral branches, oblate-sphercndal, immersed; seta Tery short; 
pdistoinc present or absent; teeth 16, diort, more or less bifid; Hd 
flat, per s i s te n t on the columella; calyptra large, cucuUate. 

geooleria margiiiata B. O. Britt. Plants tofted, blackUh, except at the 
dps of the branchet; stemi 5-5 cm. long, dichotomouslp branched, leafy above, 
nearly Icaflctt below; leaves oblong-liognlate, serrate in the upper half, obtuse 
and entire at the apex, 3-4 mm. long, bordered by a dense double layer of cells; 
oosta thick, perenrrent or sub-percurrent; cells small, roundish-hexagonal, those 
at the base rectangular; capsules small, oblate-spheroidal, immersed; lid flat, 
persistent on the oolumdla; per i sto me none. 

On rod tt along die Spokane River, Spdeane, Pipfr 22b* First coUeeted by 
S^rmko WatMon at Spokane Falls in 18^. 

4. OSIMMIA. 

SmsH, often denady tufted or puhdnate rupestral mosses, usutlly 
blscldsh green at base; stems erect or ascending, leafy, usually with a 
central strand, radiculose at base; leaves lanceolate or ovate, acuminate, 
entire, often hyaline-pointed; costa single; upper cells small, roundish- 
quadrate, often opaque; basal cells usually elongated; capsule ovoid to 
cjdittdrical; calyptra smooth, cucullate or mitrate; teeth cleft to the 
middle, cribrose or entire, rarely absent. 

Cs psul s fattSMTsed, longer than the seta; colwmeWa atta^ed 
to the Ud and fsUing widi it iSchUMkm) 

Upper leaves with hyaline hair-points, 

l^f-margins recurved; calyptra mitrate_(7. apocarpa* 

Leaf-margins jdans; calyptra cucullate_ G. mMguM, 

Leaves all rantidous. 

Leaf-margins idane_ G, iifridko. 

Lcaf-margiiis recurved or revohitc. G. alpkola* 

Ospsulceniergcotor exserted, dwrter dum the seta; oolumdla 
unattached to the Ud; upper leaves with hyaline hair- 

Seto wcMto iriws moiftj capnle langltndbwlhr tihbe4 
whm diy. {Bmgrimmie) 

Lexva ttUTowly lnieedxtet miwl»-«yUx4fk«l..-.—— G. tHehophytta. 

Lcava ovate; eapndc evolH____ G. p u h tm el o. 

SnI Hrelght or awrty le eihea BMitt; q^wilo HMOlh or 
MHhf'ia. (CawatrWi) 
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Vpper half of leaf nnle tr a te te , except on the margine 
i^ere H may be bjetratoee;' basal grf** rectaqgular, 
non-aittiiose; calyptra plicate, lacerate at base; lid 
straight b eake d-..-.—. . . . G toiypirotm. 

Upper half of leal 2-3 stratose; calyptra not plicate or 
lacerate at base. 

Basal cdls sot at all shmose, dtlier quadrate or rect¬ 
angular. 

Upper leaves ovate or ddtold, with a strongly spintt- 
lose hatr-pomt; calyptra mitrate; lid with a short 


straight be a k ... -. . ..— G. ewnftfslrir 

Upper leaves lanoeotate or obloog-laiiceolate: hair- 
point amooth or sparin^y q>innloae; calyptra 
cucullate. 

lid oUtquely beaked_ __ - C. menfawa, 

lid c o n i ca l — . C, alpukis 

Basal cells tinuose, linear to narrowly rectangular; 
bair-point neariy smooth; lid straight or obliquely 
short beaked. 

Calyptra mitrate.._ G, onnls. 

Calyptra cucullate- (?, commnMa. 


Qtlmniia apocarpa [L.] Hedw. Plants dark or olive green in loose tufts 
that fall apart rea<^; stems slender, branched, 2^ an. high; leaves ovate- 
lanceolate, 1-2 mm. long, the lower muticous, the upper ones nsoally with a 
short hyaline point; bwer oella slightly sinuosc; margins recurved, at least in 
the upper half of the leaf; antoicous; capsnle immersed, ovoid-cytindrical; 
Ud calyptra mitrate; tecdi red, entire or slightly cribrosc, papaioec. 

On rocks, commcm, very vmrbMe and eoositing of numerous forma. 

Orinunia ambigna Bull. Plants small, densely pnlvinate, grayish green, 
about 1 cm. high; stems slender, branched; leaves ovate-lanceolate or oblong, 
acuminate^ lower ones muticous, upper with long, denticulate, hyaline hair-poiats; 
costa strong, prominent on the back of the leaf; lower edit rcctangidar or 
quadrate, upper smaller and rounded, all opaque; autoloous; capsule cyliudfi- 
cal, immersed; teeth entire or slightly cribrose; lid convex^ipiculate; cal^^ptra 

On iMMlt in the SnXkc River Cnyoa. Pertitpi thle la mertay fe ferti bt 
G. ^empb. 

OriMoia atrieba C. II. ft Kiadb. Sfanflar to G. a^eearya;. i‘r-iT- 'iTiiti 
M(fte4tla*f aarhfau plaae; aateieeae; tc«di ydlowUebelaer, fegrtfae hbava. aot 
lajineia 

Oft Mcka, rata, Pallftaa, FkluH 99. 

Qriaula alg kd a [Sw.] Hedw. (G. apoearp* (L.] Hedw., var. b^pMa iSw.] 
Hodc ft TayL) Ptaats taftad, dark freca; elcaM nwnerom, .wt|lgh^ 
leafy, 1-2 eat. highi leavea laaeeo l a u or ovete-leaeoahfte, inmmkal oft- 
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tUR, muticooft; ceUa not liittioM; coita ■trong; maiflsa inor« or lost revohrte; 
•ntoloous; cii^ea cmergentr cUlptoidal or ovoid; l}d ihort^Kaked; ca^rptni 
mltrnte. 

Rocky cr ee k beds near Asotin, Jams 2316i 

Orlmmln tcichoidiylla Grev. Plants In loose tufts, ydlowbli green wlm 
moist, grayish when dry, 1-2 cm. high; leaves narrowly lanceolate, acCTilnats^ 
with a long hair-point; costa prominent; basal cells rectangular, 5-S times as 
long as wide; npper cells much shorter and smaller, quadrate, siniiate; dioloons; 
seta curved when moist, becoming erect in age; capsules exs er ted, cyUndrical, 
1.5-2 mm. long, ribbed when old and dry, brown; Ud beaked, beak 1 mm. long; 
calyptra snb-eucullatc; teeth red, papillose, 24 deft 

Common on basalt, and on gneiu at Granite Point, Pickett 565. 

Orimmla poMnata [L.] Sm. Plants in dense, round, grayish tufts; 
leaves oblong-lanceolate or ovate, with a long hair-point; cells neariy 
uniform in siie and shape throughout the leaf, quadrate or nearly so; antolcous; 
seta curved when moist; c^ule exserted, ovoid, ribbed when dry; lid shortly 
straight beaked, beak 0.5 mm. long; calyptra mitrate; teeth red, unequally deft 
above tiie middle, or merdy cribrose. 

On basalt, very common, fruiting in spring. 

This spedes is abundant throughout eastern Wadiington. It is, however, not 
as common u C. msniana or C. colypirala, apparently preferring situations some¬ 
what leu dry than tiiOM spedes. A variety with ovoid-i^oboM capsulu and the 
lids obtusdy pointed, known as var. obtnaa (Brid.) Hueb., is occasionally found. 

Orintmla calyptrata Hook. {Cocemodon calyptratus Kindb.) Plants In 
dense, roundidi, hoary cushions about 1 cm. high; upper leaves lanceolate, about 
4 timu as long as wide, with a long, whitish, dentioilate hair-point timu 
the length of the leaf; margins often plane or nearly so; dioicous; capsules 
cyllndrkd, nnooth, brown, diglitly constricted under the month when dry; 
edyptra campanulste-mitrate or cucullate, ^kate, lobed or lacerate at basc^ 
covering the capsule nearly to the base; annulus none; teetii cribrose, paplUote. 

This is the commonest Grimmia of the dry rocky hillildea of the river can¬ 
yons, replacing G, montama of the Arid Transition Zone on the pUteau above^ 
It has mneh the same macroscopic appearance, habit and habitat aa C. montama, 
but la of a grayer color on account of tiie longer hyaline leaf-aploea. Althoagb 
both spedu not infrequently occur together, G, calyptrata may be easily dis¬ 
tinguished by the conspicuoat calyptra. This is described by Lesquereaux It Jamu 
u bring campannlatemitrifofm.* On many of the local sp ec imens ths 
ca ly p tr m are cucullate, that is, hood-shsped and open on one ride only; When 
iattened under a cover i^an they riiow some rcscmfalanoe to those in Suffivant’s 
ffiostration.* 


Msuu V. im. 144, isaa. 
li ss, t. 4A tsa4^ 


c 

T. 
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Ortoamto campt trto Bmli. (t7. Grev.) {G lasviooto Biid.) Plants 

In dark green, boaiy patdiea 1-2 cm. leaves bnnully ovate or ddtol<i not 
over 3 times as long as iride, terminating in a long, strongly spindose-daitka- 
latc hair-poiitt wlikli usnally about equals die length of the leaf-blade; lower 
cells rectangular, upper roundidi-quadrate; diokous; seta diort, ydlowidi; 
capMile erect, cgdindrkal, smooth, reddish brown; calyptra mitrate; lid short 
beaked; anmUos large; teeth orange, 2-deft above the middle. 

On basah in ^ river canyons, fmiting in spring. 

A ^[prm ocenrs in die Snake River Canyon at the moudi of Getta Credc, 
Idaho, (/oner 831), in which the hair-points of the leaves are much shorter 
and nca^ snyKidi, and the leaf tips are dosely imbricated, instead of spreading 
as is typical with the spedcs, 

Orhnmla montana B.S.G. Black Moss, Plants densely pulvinate, 1-2 cm. 
hiid^ hoary; leaves lanceolate, 1.5-2J mm. long, hair pointed; uppermost edis 
smaller, opaque, 2-stratose, dense, indistinct; lower o^s rectangular, distinct; 
dioiooos; seta short, yeUowiih, erect; caimle ovoid to cylindrical, smooth, red¬ 
dish brown; lid obUqudy beaked; teeth pale^ irregularly deft, sllghdy papillose. 

G. moniOHa is by far die most common spedes of Grimmla occurring in 
eastern Washington, being especially abundant on the basalt outcrops on the 
hiUsades in die Palousc Country. It fruits from January to April or May, 
readiing Its best devdopment during February and MardL By the end of AprU, 
growing conditioos have become too dry and the fdants lie dormant until the 
autumn rains stimulate them into new growth. This moss is one of the first jdants 
to appear hi a new association, and is often antecedent to the various foUote 
lidiCTa It is usually associated witii Tortola roraUs, Polytrickum piHfervm and 
Camptothichm aenenm, 

GamsfiA mono-MOUTAirA Card, k Ther. was collected by L. P. Henderson 
on dry rocks near Moscow, Idaho, in 1894. It is Said to be alHed Co (?. moniaaa 
but ^sttlBdently distinct by the larger leaves, with a stouter nerve and a diorter 
and thicker hair, and chiefiy by die peristomial teeth almost entire, not divided 
and scaredy perforated, with more numerous articulations”.* 

G, Doniana Sm. (listed as G, DonU) has been credited by Mra E G. Britton 
to this area on tiie basis of a tpecunen c ol le ct ed by Lsiberg at Spokane Falls 
b 1888L* This qvedmen, Liibsrg 110, is better referred to G. montana. 

Orinsmb al p e at r ia Schtekh. Similar to G. montana but the lid Is conical, 
and the hair-pobts of the leaves are shorter and nearly smooth. 

Collected by SanAorg, MacDoogal ft Hcilsr at Farmington I^wting b 
tte* 

Oibamb ovatn Schwaegr. Plants b smaB tufts, dark or bladddi green, 
•o m ewtn t homy, 13^ cm. Ugh; leaves lancrolste, witii a bog, smooth hair- 

n 9M. Stas, nil U, ISOS, 
t. BdL Tm* €bb Ml MS, USt. 

Ml qwir. u. n HM. St are^ um. 
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point, the lower onei null, mndoovt; bosal cells wtow, tocmnte, molt or 
less s inttose , upper ro«Bided*qttndnte, d-etntose; notokxms; setn erect, strnli^ 
srdlowish; c^j^e cxserted, ovoid, pole br o wn, smooth; cdjrptra mtente; Md 
short bceked; teeth 2-3 deft to the ^ddle, orange, strooglp pe p iUos e . 

Granitic rocks, Moscow Mountein, PkkeU 219. 

Orfanmla commotntm Hueb. Plants doll or blackish green, In wide tofts 
2-4 cm. his^; leaves 2-2.5 mm. long, lanceolate, concave, with a long, stont, 
•lightly spinulose hair-point; basal cdls rectangnlar, upper cells roundidi- 
quadrate, indistinct, 2-stratose; dioicons; seta erect, pale; a^mlc large, broader 
ovoid, smooth, erect, dark brown; calyptra large, cucallate; teeth cribrose, 2-3 
deft to the middle, purplish, piqrfllose. 

On basalt in die Snake River Canyon, fruiting in spring. 

5. HBDWIOZA. 

Tufted, .grayish green nipestral mosses; steins dkhotomousfy 
branched, leafy; leaves oval, ecostate, hyaline tipped, l-stratose; upper 
cells roundish-quadrate, pafrillose; perichsetial leaves larger, erect, widi 
kmger points; seta very short; capsule immersed, upright, symmecricnl; 
calyptra small, mitrate or cucullate, fugacious; ltd sh^, obtuse; 
peristome none. 

Hedwigia cOiata (Hedw.) B.S.G IH athicans Lindb.) Plants in loots 
spreading patches, glauconi or grayish green above, brownish or Wsdrith bdow, 
brittle whra dry; stems slender, leafless at base, with short lateral brandilets; 
leaves ovate, spreading, concave, with a vride hyaline sptnulose or dliate apes, 
imbricated when dry; margin recurved bdow; cdls papillose, lower quadrate, 
upper ovste or hesmgonal; capsule immersed, roundish-ovoid: calyptra sob- 
cucullate, fugadoot; lid convex. 

On basalt in the Snake River Canyon, fruiting in spring. Variable, espedaUIr 
as to leaf form, and presenting a very different appearance when moistaied. 

Fnmilyg, FUNARIACEO. 

Annual or biennial terrestrial mosses; stems short, erect; leaves 
broad, entire or serrate, the upper in rosettes; cells large, broad, paren¬ 
chymatous, smooth, the upper hexagonal-rhomboidal; calyptra usually 
cucullate, long beaked, smooth; capsules various; peristome double, 
single, or absent; inner peristome usually distinct, lacking a basal mem¬ 
brane, segments opposite the teeth. 

L FUNARXA Oo» Mbsa 

With the general characteristics of the family. 



1929 


Jon$s, Moss Flora of Southeastern Washu^ton 


151 


Ltavct neett; amialtu Urge, revoloUe; eaptule fttrrowed 
when dry. 

Ceprale horUontil or pcndnt- P, kygromiirica 

C^mU Hib^crect. -- P convoluta, 

Leaves filifona-acomlnate; aiiDDlos none; capenle nearly 
amooth.. P amtrieamt, 

Pimaiia hygrometrica [L.—Sibth.] Hedw. Plants annoal, pale g^een, in 

loose patcbes (X5-1 cm. high; upper leaves clustered, concave, ovate-lanceoUtCi 
BOtte, entire or nearly so; seta 3-6 cm. high, twisted when dry, very faygro- 
sooplCi reddish, curved when young; capstde asymmetrical, psrriform, yeUovri^, 
horUontal or pendent, turgid, incurved at month, lolcate and brownidi when 
dry; Ud broad, convex, reddish; annulus large, revolnble; calyptra long beaked, 
CttcolUte; teeth otdiqncly arranged, united at apex; spores smooth. 

On soil, etc, very common, fruiting in spring and early summer One of the 
first mosses to appear after a forest fire, when it is often asaocUted with 
Marchantia petymorpha. Together, they frequently form a turf vdiidi may ex¬ 
tend over a considerable area. 

Fuaria coavohita Hampc. SimiUr to P. kyorometrica; leaf margins in¬ 
volute; inner periduetial leaves convolute-clasping; capsule irregularly striate- 
coitate when iiy, sid>-ercct, attenuate at base. 

Wahaboff, Homer 537, 540; Pullman, Lawrenci 314. 

Fimaria amarlcana Undb. (F. MueklenhergU Hedw. f.) Leaves long fili- 
form-acuminate, with excurrent oosue; seta 1-l.S cm. long; capsule arcuate, 
neatly smooth, rugulose at base; annulus none; spores papillose. 

On moist banks, rare. Ahnota, Piper 249. 
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F$may 10. ORTHOTRICHACBA. 

Arboreal or rupestral tufted mosses; stems erect or ascending, 
leafy, dichotomously branched; leaves more or less lanceolate, mostly 
entire, often papillose, very hygroso^MC, appressed and imbricated or 
sometimes curled and twisted when dry; margins often revohite; costa 
well developed; upper cells small, usually papillose, thick-walled, 
opaque, roundish; basal cells rectangular or quadrate, thin-walled, 
pellucid; inflorescence autoicous or dioicous; capsules erect, symmetri¬ 
cal, cylindrical or pyriform, immersed, emergent or exserted, smooth 
or with 8 or 16 kmgitudinal strue, often deeply furrowed when dry 
and old; stomata either superficial or immersed; lid beaked; annulus 
persistent or absent; peristome double, single or absent; teeth 16, 
lanceolate, papillose or striate, frequently arranged in pairs; inner 
peristome of 8-16 filiform or lanceolate processes which are alternate 
with the teeth; calyptra conical-mitrate, campanulate or cucuUate, often 
plkate, smooth or villous. 

Perlstoae nose (in oar ipedei); ctlyptrs cocallate-.—_1. Zmouut 

ParhtMM present; ealyptra campanntate- -— 2. OsTBomcBmi. 

L ZTQODON. 

Plants yellowish green or blackish green; leaves narrowly lanceo¬ 
late, papilloae, twisted when dry, costate to the apex, upper leaves 
larger; capsule emergent or exserted, erect, urceolate or pyriform, with 
a distinct nedi, 8-striate; Bd obBquely beaked; calyptra cucuHate, 
smooth; peristome lume. 

4 


US 
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ZjrgodoB lappookiui (Hedw.) B.S.G. (Aueee l o Kgt um laffemitum Htdw.) 
{AmphorUkm t^pomieum. Seldmp.) fltaOt tnfMt dwk vtea, cm. Uili; 
leaves narrowljr Isnceo l ate, stra^jr curled vrlia dry, 1.M mm. loagj setai 
rfKirt, about 13 mm. long; capsule eme r gent, 8-strlMe^ uneolaM mid uburadbsd 
bdow tbe moudi when dry; lid red, shlaiag, iritfa a short obUqae beak 
Crevices of rodm, rare. 


k ORTHOTRICHUIL 

Arboreal or rupeatral tufted or pahrinated moaaea; leavea hygro- 
aooiHC, not crisped when dry; capsules immersed, emefgent or exserted, 
erect, usually cylindrical, often ribbed when dry; peristome single or 
double; teeth 16; inner peristome, when present, of 8-16 narrow pro¬ 
cesses, alternating with the teeth; cafyptra campanulate<nitrate, often 
vinous. 

In the cl a s si fication of the species of this genua, oonsidcnble importance often 
has been attadied to the p r es mee or die absence of processes or inner peri¬ 
stome These processes are however, often fragile and evaneseent, and thdr 
absence does not necessarily mean diet the peristome is single AU of onr 
spedes are gymnoporone ie, with the stomata soperficiaL 


Teeth erect or tproading when diy; mpestnL 

Capiute ellipioid-avoid, immeried or emergent-0, rup^tirt. 

Capsule GyUndricalp exserted--0. Uaeomik 

Teeth reflexed or revolute idiea diy. 

Capsule exserted, imootfi or faintly ribbed when dry and 

empty; mpestral--O. tptcioMm. 

Capsule Immersed or emergent when moist, strongly ribbed 
when dry and empty; arboreal--- 0. 


Orthotrlchnm nvMtre Schleich. Plants in lo^e tofts, dark brownish 
when diy, with spreading stems 2-5 cm long; leaves lancec^te, acute; edla 
roundish-hexagonal, incrassate, papillose, < 9 a 4 uc; capsole fanmersed or enwi^ 
ent, dllpscdd-ovoid, short ned e e d, yellowish br o wn, ribbed when dry; stoasa t a 
soper&ial, most prevalent near the middle of the capetde; teeth in paira, 
y^wUh white, erect or apreading when diy, slightly p^illose; processes more 
or less developed, fogadoos, yellowish, papilioN; calj^^tra more or less viUons 
to nearly i^aluons. 

On rocks, common, cqtedally In the river caaorocMi 

The var, SiwmU Jurats, apparently occurs here, but the dmneters are so 
intangible Oat h seems better to indode it with tihe spe des radier than to retain 
it aepantdy as a variety. 

OrtbotrichBitt M a co u nli Anst Plants In dense roundish tnfts, ydlowish 
green or hrownUh green; stems t4LS eta. ld|^; team knceola t e, awitnin^ 
papiUoae; margfais revolnte; capaule palebrqsUBdricBl, e x s e r ted, smooth or feltabr 
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tkoit rlbM; vteMtonptHkCal; twtb 16^ in pain, erect or vpreftding wiica dry, 
pepUloic; pr o c e ie ee $ or none; celyptn more or \a$» vUlou. 

On rocks, not nncnmmon. 

var. BoefHi (Venturi) oonb. nor. O. RogUH Venturi, Bot Cent 44; 416^ 
ISMl Ve^r ikniler to 0. Mocoomi bot die peristome te^ are striolate^ not 
pap&Ioee. 

On rocks, more common than die species. As this plant oceors with 0. 
MoeommU, has no distinct range, and seems to have no other character than the 
stridate teeth to dlsdngniih it, it seems better to treat it as a variety of 0. 

MocomU 

Orthotrlclmm ep o rfoenm Nees. Stents 2-3LS cm. high; plants yellowish 
green above; leaves lanceolate, acute; upper cells incrassate, papillose; margms 
recurved; costa p erc u r r e n t; capsule cylindrical, emergent or exserted, mooth or 
ribbed in the upper half when dry; stomata superficial; teeth in pairs, recurved, 
with the tips touching the capsule when dry; processes usually papillose; 
calyptra cylindricsl-obloog, villoas. 

On roda and bases of trees. 

van degaiia (Schwaegr.) Broth. Is a smaller, more slender plant with 
a shorter, nearly smooth calyptra; teeth refleaed against the capsule: 

On rocks, Moscow Mountain, /ones 2068w 

Orthotrlclmm afflna Schrad. Plants b loose, brownish green tufts; 
stems ln2 cm. high; leaves lanceolate, acute or acuminate, papillose; margins re¬ 
curved; capsules emergent when moist, cylindrical, contracted bdow the mouth, 
8-ribbed vHben dry and empty; stomata superficial; calyptra pale, cylindricd- 
cunpannlate^ iparse|y villoos; teeth papillose, refiexed or revdate when dry; 
processes & 

On bark of trees and dirubs, Almota Canyon, PickHi 657. 

vmr. fastigiatiim Hudi. Very similar to 0. sjbs; plant smaller; capsule 
hnmmed when mdst; teeth striate. 

Common on die bark of trees and diruba. 

(^TRoniCRxnf DAHma Card. & Tber, Bot Gas. 30:19, 1900i. Type locality, 
Idiho^ Moscow Mountains, on rodt Cdiected by L. F. Henderson in 1801 
This teems to be rdated to 0. but no specimens have been examined by 
the author. 

FttinDy 11. BARTRAMIACEB. 

Litffe, tufted, pak green motaea; leaves lanceolate or narrower. 
acBte. toofhed abo/^ l&e middle; cells parenchymatous. eloQgatfrTect- 
aaguiu^. mostlly^paidlhMe; costa llender, p er c ur rent or occurrent; caly- 
pon mnaU. cnctiBate. fugadotta; e^inale ^bbose or neaffy so, iqpright^ 
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exMTted, striate or ribbed in agoi Hd' small, abort beakedt perlstmiat^ 
usually double, sometbuea tiiigle or absent 

PeristouM absent; leaves Unear-laneet^ate 
PeristooM prsaenL 

Leavet llDcar-laoceotata__ 

Leaves ovate or lanceolate- 

1. AMACOLIA. 

Robust, tufted, brownish green mosses; leaves S-seriate, crowded, 
lanceolate^ serrate; costa singk, strong, prominent on lower surface of 
leaf I cells thick-walled, mostly quadrate or rectangular; seta diort, up¬ 
right; capsule upright, symmetrical, more or less spheroidal, striate 
when dry and empty; peristome usually absent; lid convex. 

AnaooUa llemdetli (Tam.) Paris. (Barlfwttia MtntUni Tun.) Plants in 
loose tufts, 3-8 cm. high, branched, brown and radJcnIoie below the middle, 
yellowish green above; leaves linear-lanceolate, subulate, 2-3 mm. long, serrate 
above the middle from an ovate base; margins recurved; costa prominent; ci 4 >- 
sule erect, ovoid, wrinkled when dry; seta dender, 1-l.S cm. long; lid conical; 
peristome none or rudimentary. 

(Common on soil on moist basaltic ledges, especially in the river canyons, 
fruitidg in May and June. 


1. Ahaodua- 

2. BffitaAMiA. 

3. PHnoKom 


3. BARTRAlilA. 

Plants densely tufted, erect; stems dichotomously branched; leaves 
narrow, usually papillose; cells small, rectangular; capsule more or less 
sjdieroida], striate or sulcate when dry; peristome usually double. 

Bartramia pomffonnis [L. ex p] Hedw^ vmr. crispn [Sw.] B.S.C. A^pk 
Moss Plants In loose, soft, yeUowiih green or li|^t green tufts col U^; 
leaves numerous, linear, serrate, acuminate, 4-5 mm. long, somewhat curled when 
dry; margins recurved; costa riiortly excurrent, tpiaulose; basal edit Unear, 
hjmtine; upper odls papulose, dKpti^ or rounded; seta erect, 1-1.5 cm. long? 
capsule idobose, ocmnotis, about 2 mm. in diameter, dcq>ly ndcate when dry. 

Collected at Farmington Landing by Sandberg, MacDomgal ft HtlUr b 1802. 

S. FHILONOTIB. 

Large paUudal mosses, producing whorled innovations below die 
inflorescence; stems mil, ri^er, branched, radiculose below; leavet 
short, serrate, mostly acute or aQtminate> ovate or lanceolate; cells 
usuaBypa p ilk>ie;capsiileg ovoid or globose, centqotts;pcriitcsnedQii^ 
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nttoBOtin foilBiit [L.} BrM. nuts fa toote wide tofu, pak or-y«lknr- 
lih freen; ttenu ■lender, fanfle^ red,<lifnnAed, S-IS cm. Ugh, wdfanh— below; 
leive* ovate-laneeofate, waimliMde, more or loe pllate, dmtknlate; marifai 
revolitte; eoefa weO developed, e o mettaiee pepUloae, more or leee exenrrent; 
eeUe pspinoee, rectugnfar below, Ifaesr-vennl^ar mbovc; eels erect, elcnder, 
fed or ydlowUi, 1-4 cm. long: enpwle ovoid or globoee; cenmoua, curved, 
brown when mntnre^ etrlate; lid convex, red. 

Swtiape, cnoiiwo w mid vnrUble, frnitfag fa nunmer. 

F«inil7l2. AULACOMNIACB& 

Rupeitral, terregtrial or arboreal mosses of moist habitats; leaves 
8-aeriate, usually serrate at least at apex, costate; cells small, rounded, 
mostly papillose; capsules exserted, cemuous, ribbed when dry; calsrp- 
tra cucuUate, beaked, fugacious; peristome bryoid; inner and outer 
peristomes of equal length. 

1. AULACOUNIUII. 

Tufted mosses growing on soil or decaying wood, frequently bear¬ 
ing pseudopodia; leaves ovate or oblong-lanceolate; cells small, round¬ 
ish or hexagonal, each bearing a laige rounded papilla on its surface; 
seta erect, mostly long and sloider; capsule cylindrical, often somewhat 
curved, with 8 longitudinal ribs, sukate when dry; calyptra kmg beak¬ 
ed, cucuHate. 

Aalacotnatam androgymm (L.1 Schwmegr. Plants loosely tnfted, 2-3.5 
oa. Ugh, dun green; stems slender, erect, frequently bearing dender pseudo- 
podia with tenniaal round dusters of gemme; leaves ovate-lanceolate or Ifaear- 
IsBceotate, 1-2 ram, long, dightly twisted when dry; margins reSexed near base, 
dendenlate near apex; cells tUckened, roundish-quiulrate, cadi bearing a large 
eonleal papilla on its surface; seta erect, slender, 1.5-2 cm. long; capsnle erect 
or symmetrical, almost straight bro w n, ribbed or snlcate when dry. 

On deeaying wood, common, seldom fruitfag. 

Family U. TIMMIACBA. 

Large mosses somewhat with the aspect of Polytriehum, dark green; 
stems ainqde or slightly branched; Iraves linear-lanoeoUte, serrate; 
costa slender, pereurrent or shortly excurrent; cells Unear or elongate- 
rectangular at base of leaf, roundish-hexagonal above; capsule bori- 
sootal or ascending, cylindrical or clavate, furrowed when dry; Hd 
convex or dwrt beaked; calyptra narrow, cucuUate; p eriat o m e dou- 
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Me, outer teeth densely aitknlate. the inner wMi c3lu in pniru dr 
opposite to the teeth, from a basal membrane. 

L TXimiA. 

With the general characteristics of the family. 

nmnila nutilaca Hcdw. PknU dentely tnfted. 5-10 cm. hiah< ndiedoM 
near bue; Imvea 4^ mm. Iona, from an orange^olored dieafldna baaa^ tariated 
ariiea dry, erect-dreading when moiit, Unear-laneeolate, serrate to the middle: 
costa strong, percurrent, often dentate on the back near dex: basal cdls orango- 
tinted, dongate-rectangnlar, pdhtdd: upper eella small, ronndidi-gttadrate: cap- 
sale horiiootal, davate, furrowed wfaoi dry; acta erect. Slender; lid apimlate; 
teeth pale ycflow, papillose; calyptra cucnilate. 

On soil and rocks In woods, not nneoramon. 

A stnntcd form that frequently occurs among the typical oims baa been 
named var. brgvifoHo Ren. k Card., but it seems to be acarody irordi nonm- 
datorial recognition. 


Family 14. BRYACBS. 

Terrestrial or rupestral tufted mossea; leaves reduced bdow, 
smooth, mostly l-stratose; costa percurrent or more or less excurrent; 
seta erect, smooth, el<»gated; capsule smooth, usually pendent, gym- 
metrical or nearly so; calyptra cucuUate, fugacious; ^ short pointed 
or rarely beaked; peristome double; outer teeth entire, lanceolate, artic¬ 
ulate; inner teeA thin, pale, ahemating with the outer; intermediate 
cilia present or absent 

Upper cells parendiymatons, more or less heugoual; male 

Sowers with davate paraphyses_1. Idimnc. 

Upi>er cdls prosendiymatous, often dongated; male Bowers 
with filiform iiaraphyses. 

Leaves subulate--..-----__ -. Z Lsmamroic. 

Leaves not subulate. 

Cells narrowly rfamnboidal to linear-Z Wteoa. 

Cdls widdy rhomboidal to hei csg o nil -ifcombo idsl . — 4 Binnc. 

L KNXUM. 

Tan, ter re str ial, sylvan mosses with large, p el lucid, frequently 
bordered leaves; oeOs rounded or quadrate-hexagonal, smooth; costa 
stout; capsuki pendent or horiaontal, cylindrical or elSpgoidal; calyp^ 
tra cucullate. 

Leaves e n t ir a_ , . .- If. fmirtateaa 


Leaves singly or doaUy serrate. 
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liCtvcs dovibtT Mmt^ is,, teedi b ptift. 

Cotta vpbiilote on be btrir...i. —-- M, orihorrhymchwm. 

Cotta not tplmdotc on tbc bick. 

Lcovu obovate to ipotiilate- M. spimuicsum, 

^Lotm oMong-lanc toh i tf .. -—.. .. M, ssrratmm, 

LtaTtt timidy temte. 

Lcavet opt bordered--- M, semtihomsnron. 

Lcsvet bordered with narrow edit. 

Gaptole pa^loie at bate; Qmcdcocii_ Mi vtfUftrfiim. 

Captnle emooth at bate* 

Dloioont; teeth of leaves many, slender, otually of 

more ban 2 edit.. Mi. affins, 

SyndooQt; teeb of leaves few, short, usually of 
leu ban 2 ceDs- Mi, msdinm. 

itnliiww puncUtiim [h,] Hedw. Pbnts stout, dark green, branched, 7*10 
cm. high, wib reddish or brownish radicles; leaves broadly obovate, emarginate 
or apiculate, 6-S mm. long, 4-5 mm. wide, entire; seta erect, slender, pale, Z4 cm. 
long: capsule dfipsoldat, hoiixontal or pendent; Hd beaked; teeb yellowish, 
pa p illose; inflorescence dioicous. 

On logs, rocks or soil b moist woods, especially along streams, fruiting b 
spring or early summer. 

linbin orfhocrhynclraia B.S.O. Steens erect, 3-5 cm. high; leaves oblong* 
lanceolate. 4*5 mm. long, doubly serrate, spbulose on back near apex; cdls 
12-lSmicroosbdiameter,not stron^ycollenchyinatous,bexagonal;capsnleasaan 7 
solitary, horisontal or pendent, dlipsotdal, 4-5 nun. long; seta 1.5-2.5 cm. long; 
bflorcscenoe diokoos; lid beaked. 

On roda and toil in woods, fruitbg b btc summer and autumn. 

Mnbm ^nnloaiim B S.G. Plants loosely tufted, dark green; stems 
deader, 1J-3 cm. high; leaves obovate to spatulate, decuirent, mostiy dnstered 
at be top of the stem, acute, doubly serrate above the middle; capsule ydlow- 
idi, horizontal or pendent, dllpscn^; lid beaked; peristome reddib brown; 
bfloresoence synoioons. 

On decaying wood, common, fruiting b summer. 

ICnbm aer ra t um {Schrad.] Schwaegr. (Mi, matgmahm Begov.) Pbnts 
deader, 2r4 cm. high, dark green or reddib tinged; leaves ovate, obovate or 
ipatabte, gente, dccurrent, red bordered, 4-5 mm. long; seta 2-3 cm. long; 
capstde usually solitary, cyUadrical or ellipsoidal, 4-5 mm. long; lid beaked; 
Inflorescence O'aoicons. 

On moist rocks b be mountabsi rare, fmltbg b spring c»r early sununcr. 

Ilntam acmifhonsnron (Schwaeg r .) oombu nov. Hypnum aeantkonsnron 
Schwaegr. Scu^. Hedw. Sp. Muse 3, pt 2, 1, t 258, 1827. Brymm Misnms^ 
Hook. Bot Uiac. 1: 36, t 19, IB30. Rkisogomum oemthonsnson C MadL Bot 
£eb 806, 1847. Mimmm MisttsissU C liuelL Syn. 1; 177, 1849. Planta erect, 
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dendroid, 6-10 cm. high, with oomcTQVtt hrownUll thieoUbf M bfM* 
breached at the imninit; stem leave* remote, appreei^ Icele-UiBc; br e ach 
leevei ovmte-lanceolete, aente, iherply eerretei not boiidercd; coite >ab* 

perc ur rent, fphmtotc on the back; periduetial leaves filiform*seinnipatc; cap- 
tales 1-3 togi^hv, cgdimlrical, pendent, brown, 5-6 qua* Ippg; setiQ erect* slender, 
S.S-4.5 cm. long. 

On dccesring logs or moist soil in deep shady woods, not common. 

Mntwn veoasinni Mitt Plants erect leafy, pale greep. 4-6 93 ^ high; 
leaves dliptical, acaminate, serrate, teeth short, osp^ly cposUtlBg of less then 
2 edit; capsules usually Mastered, cylindrical, pendent, 4-5 mm. long; papUloee 
at base; lid conical. 

In woods, rare, Spokane Connty and northern Idaha 

Mnhnn afffaia [Bland.] Schwaegr. Plants loosely tufted, pale green, 
radicnloM bdow, 5-8 an. higd^; leavra ovate or oblong-elliptical, limply sorrate, 
smnmhat acut^“ 5-7 nun. long, cuneate and decurrent at base, ^erts^ when 
dry, bordered vnth tbear cells: capsules 2-4 together, pendent dllpeoldal or 
Cynhdncal/4-8 mra. long; sete erect dender, 2.S-J5 oxl long; lid aplculatc. 

On mpiit ground in woods, fruitinf in Quing or frequent]^ sterile. 

Ifttiiim modhim B.S.O. Plants 3-6 cm. high, radkolose at hase; leavps 
boiuUy ovmte-lai|ceolate, ^ long, ^rdered* simply serrate; setie o^inn 
long; cap^es 2^5, t^ltpsofdtu or cjdlqdiical, pendent 4-5 mnt loi« 
Mwq; lid shqrt bqaluklL ' ' ^ 

On nai Iqgt (9 fniltiaf 19 g- 

afim. 


2. X.BPTOBKYU1L 

Clo«e|]r telatftd to Stems erect, sleoder, mtmuil: leavey 

nkte; oeUs linear; capsule pyriform, pendent, long necked; periftoqiB 
aa in Bryim. 

Leptehtynm pyrtforme Wlla 

ydloirid sreea, ihlning; itemi ilen^, er^ l-lS om. Ugh; leavtt mtuta, 
flexHoie, 2-3 nun. long, doidcnlkte near apex, lower one* ihOrter; conn firand, 
•lightly exearrent; cdli Unear; le^ erect, slender, Aexnoee, 2.S-S cm. long, 
brOwnUi, lUhing; enpenle pendwit or horlsontal, pyrliorm, toog-neched, redAgh 
lirown, ahUing; feeth yellow,'papiUoie. 

On molat roeka, damp aoil or decaying wood, fmhing In anmoMr. 

' I 

^ fwffl fitawf i? wpw ^*^31 Vl3 

tlMt PQn-«im»m>Ude mUg; pogtg 


^lora pS Swtktiu^ Wt^kmgfpn 




Phats BttttUy daric greqii 1-3 col higk; mcdiaii l/ni ceQi 

fliomboidalt 7-10;1— — ____— — tmUms, 

pale or glaooottt frecn, 35-5 an. hi^; median cells 
Ibiw-vennicalar, 10-15:1.- ■■■- -- IV. crn4a, 

W4bm uttaiii [Sdireb.] Hedw. (PckHa nnfafu lindb.) Plants taftcd, 
dark green; items 1-2 cm. high; Ittves ovate, or the upper lanceolate or linear- 
UhcMatc, acute, denticulate near apex; costa strong, radish; cdls long-ihohi- 
boldal, 7-10*1; setoe bred, slender, flexuosc, 2-4 cm. long; capsules pendent, 
^R^bvold or cylittdricid, reddish brown, 34 mm. long; lid conical, apiculate; peri¬ 
stome yellow; basal membrane of the inner peristome about the kiigA 
of the teeth. 

On soil, decaying wood, etc, in woods, common and vi^hl^ 

cmdai [i,.] Schwaegr. (FokJia cmda Lindb.) Plants pak or 
glanoops green# 35-5 cm. high; lower leaves ovate, upper lanceolate, icote, 
deotieulate near apex; cotta reddish; median cells Unear-vermlcular, tO-lS:l; 
lets erect, slender, dexuose, 3-5 cm long; capsules mostly horizontal, cylindri¬ 
cal, reddirii brown, 3-4 mm. long; lid conical, apiculate; peristome yellow; ha^ 
mesobrane of the inner peristome about % iht length pf the tce^i. 

On soil and basalt outcrops usually near springs or wet places on hillsides 
where It is coibmdn in early spring and usnally sterfle. It is often asaodated 
whh Bryum coijpiHcium 


4. BRYVIL ^ 


TvftefI) dicbotooiQMJb' branched, terrestrial m^sa^; leayef 
ovate or lanceolate, acute, frequently bordered with lincv cells; o^ 
ihomboidal, smooth; costa percurrent or excurrent; calyptra cucuUate, 
evanescent; capsule pyriform or ^lindrical, pendent; lid conical; outer 
Mristome pf 16 lancralq^, entire, articulated teeth; inner peristotpe of 
14 P^i lanceolate processes, alternating wit$ tbq teeth an4 joine4 W ^ 
basal membrane in the lower half; dlia 1-3, appen<Ucuiate, or nidimen-’ 
tary or none. 

A very large asd difficolt geuu widi over 900 spedet oeeurtiaf d n oihe a t 


IBIagti sUimv aUtf: costs wb-pereorrspt- 

lltpt, green 

emit fbteqt or mdhncatsry; oqfta egeorreqli eageds 

2-3 ma. Icag.-.-.. 

QUa present 

Cotta sab-perearrent; cilia aoa-appcadiealate; eapiale 

-- - -- - 


C^ perearreat or SKcensst: «ttis ippetuVaUat}. 
Ca^c 4-5 tmn i«»! iof»4» ^ 

SdMIe- 
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Ctpiiik 2-3 mm. loog; IcAvet widest abottt or bdow 
the niiddle. 


Samoicotti,, .... B. 

DkHcooi. ■ ■ ■ , « .. B. wspMciim, 


Brjm Mg e n te nm {!#.] Hedw. SUviry Bry^m- Plants tufted, 1-2J cbl 
U fh. pale freen or silvery idiite; stems slender, terete, jnlaceoiu; leaves imbri* 
cited, ovate, concave, entire, often hyaline above; costa not readiing apes; seta 
erect, short, 1 cm. long; capsule ^lindrical, pendent, 1.5-2 mm. long, reddldi 
brown; lid conical; teeth orange. 

Moist soO in open plaoes, fruiting in autumn. 

Biynm faicHnatum Bland. Plants closely and densely tufted; leaves 
ovate-lanceolate, acuminate, usually widest about the middle, entire or nearly so; 
margins refiexed; costa excurrent; inilorescence synoioous or autcncous; seta 
erect, slender, 2-4 cm. long; capsule pyriform, pendent, 3 mm. long; lid apicokte; 
spores yellowiah green or brownish, lS-25 microns in diameter; teedi often deep 
red, especially at base; cilia none or rudimentaTy. 

On soil on basalt ledges. 

Brynm Inddum E. G. Britt (Roellia lueida Kindb.) Plants stoloniferous, 
in loose, light green tufu; stems 4-angled, blade, erect, simple, radioulose at basc^ 
1-3 cm. high; lower leaves reduced, appressed, upper leaves rosulate, 3-5 mm. 
long, elliptical, acute, denticulate near apex, entire bdow, bordered widi narrow 
cells; cosu sub-percurrent; cdls chlorofAyllose, the upper elongate-hexagonal, 
die lower rectangnlar; seta solitary, erect 3-5 cm. long, l^wn, smooth, shining; 
capsule usually horizontal, cylindriod, 5-7 nun. long; alia 3-4, non-^poidiculate, 
falndy paptUose; lid apicnlate; inflorescence dioicoui. 

On moist ground in coniferous woods in the mountains. 

Bryum capUlare [L.] Hedw., var torqneacena (B.S.G.) Hosn. Plants 
tnfted, 1-4 an. hish; leaves obovate-spatulate; capsule reddiih brown, dongate- 
pyrifoim, pendent 4-5 mm. long; lid ^colate; dlia present 4 >pendkttlate; in¬ 
florescence synoicons. 

On rodo, not common. 

Brynm paendo-triqiatnun (Hedw.) Schwaegr., ssp. aSlno (Bruch) Dixon, 
var, drntnm (Homsch.) Braithw. (B. cirrat nm Homsefa.) Plants in tUdt 
tufts 1-3 cm. high; stems often widi long slender leafy inDovadons; leaves 
ovate, acuminate; capsule dongate^pyriform, pendent 2-3 mm. long; IM apicn¬ 
late; dlia present appeodiculate; inflorescence synoioous. 

Moist ground and rocks, not common. 

Brynm fwwpiriduin [L.] Hedw. Plants densely tufted, slender, yellow^ 
Ml green, 13-23 cm. Ugh; leaves oblong-tanceolatc, acumhiinte, usually wMeet 
bdow the middle, some tim es more or le« bordered; costa long exettrreat; in- 
floresecnce dloioons; seta erect 2-3 cm. ld|d>; capsule py rifor m, p en de nt 3 amu 
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k»f; Qd eonical: iporM ^dlow, 10>14 microoa ia diameter, auturiag ia vnag: 
ctUa M, appeadieolate. 

Oa aioiit rodm ead loD, commoa. Abnadaat ia swampy plaoes oa Ullrides 
ia early spriag. 

There are probably several other species occurriag ia diis regioa, but owiag 
to the almost iovariable abseace of fntlt, their exact determiaatioa is aot 
possible. 

FamUy IS. LBSKEACBA. 

Mosses of various habit, growing on rocks, trees or soil; leaves 
various, paiuHose; costa double, single or absent; cells roundish or 
rhomboidal to linear-vermicular; caimules qrmmetrical, erect or curved, 
kmg^ovoid or cylindrical; calyptra cucullate; peristome hypnoid. 

Plants flaaeoos greea, slender, jolaceons; costa iadistinct. 1. BIyubiula. 

Plants not glaucons or jolaceous. 

Costa abort and weak, reaching to middle of leaf or be¬ 
low; cdls lincar-fhomboidal; seta arising from mala 
stem; paraphyllia none; capsule erect— . —. 2. PmicvirAMnaoM. 

Costa strong, reaching ab^ middle of leaf. 

Cdls rounded; steau stdoaiferons; paraphyllia none; 

seta arising from a secondary stem; capsule erect.3. Amomoiiom. 

Cdls ovd or rhombddal; capsule eumd or Indined; 
paraphyBia usudly prascat 
Leaves imbricated vAea dry; paraphjdlla naually 

numerous____- -- 4. Pskobcwua. 

Leaves crimed and cuiied when dry; paraphyOia few 
or none..-----S. Cuooodium. 

1. ICYUIUELLA. 

Glaucous, sknder, fragile, rupestral mosses with irregularly 
branched, julaceous steins; leaves imbricated, roundish, concave; costa 
short, double, indistinct; cells loose, small, roundish-rhomboidal; ciq>- 
sule small, erect, Qrmmetrical; lid conical; calyptra small, cucullate; 
annuhs present; peristome perfect 

Myardk Jalaeaa (Vill.) B.&G. Plants deader, glaucous green, or adiea 
dry idiitidi, 4-6 cm. 1^, spreading; leaves habricatad, ronndisb, ovata^ obtuse 
or adculatei. denticnlate; mostly ovd-rhomboidal; eapsale erect or neaity 
soy'obovoid or dHpeoWd, on a sleader seta; |ld co n ic ri . 

On redm dot e nmmo n, nsnelly sterile In this area. 
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a. ptbriotnAMdruk. 

Primaty steins cree^ng, stoloniferous, radiculose; secondaiy stems 
ascending, irregularly branched, leafy, arcuate; leaves ovate, indnicat- 
ed, crowded, acute, papillose on back; margins somewhat revohite, 
ierrate above; costa short and weak; cells mostly linear-rhombmd^ 
or quadrate in the basal angles; indoreacence dioicous; capsule ero^ 
symmetrical, cylindrical; lid short beaked; calyptra cucuUate; teeth 
articulate, outer ones short 

Ptarlfynaadnim filifonne (Tiram) Hedw. Plants in spft^lng mats, 
olive or yellowlab green; stems stoloniferous wltfa numerasls voider, curved 
brandies; leaves oblong or ovate, acnte, concave, denticulate, at apex; costa 
weak; short, single or double; cells at base quadrate; upper edls linear-vennieii' 
lar or rhomboidal, all papillose on back; seta slender, erect, ydlowUh, about 
cm. long; capsule erect, cylindrical; lid beaked; calyptra smootii, cucnllate. 

On rocks and bases of trees, fruiting in summer or frequently sterile. 

S. ANOMODON. 

Bright green, loosely tufted mosses with stoloniferous stems; leaves 
o^te or lanceolate, S-ranked, thickish, usually with flat and entire 
margins; paraphyllia ,ttone; cells roundish or hexagonal, papillose on 
both sides; costa single, reaching above the middle of the leaf; capsule 
erect, symmetrical, ^lindrical; calyptra smooth, cucullate; lid beaked; 
pe r iitome double; outer teeth lanceolate, papillose; cilia of inner peri¬ 
stome obsolete or nearly so. 

Anem e don viticnlesns [L.] Hook, ft TsyL Plants bright or yellowish 
green when moiit, growing in large loose tufts; stems ^treading, somewhat 
branched, 5-10 cm. long; leaves more or less seenad, eris^ udica dip, thkk 
and soft in texture, pale green, laaeeolate or oblong-Iaiieeolate, obtuse, 94.5 
mm. long, deaticnlate at apex; oosta strong, ceasing bdow apex, whitish When 
dtp; edls haxidonal, stronglp papillose; basal cells reetangnlar; seta ereet; 
jrdbowish, about 2 cm. long; capsule smooth, erect, cpUadrical, 24 mm, long; 
witii dvk eojoi^ teqgitndl^ lines; lid short beaked. 

0^ mwA of Seven Sisferi Spring!, ^ne Mountains, Asotin waaL 
Thi chip known ttallcih for this plant in western United States. 

4. P8BUDOLB8KBA. 

' I -r 

Bright green or brown, usually mpesftal moeacs; stem* ifender, ir- 
thgularly branched; nbt atitiodiferous; parnplqdlig aamerodt; feavfea 
ovate-lanoeolate, acutt; 8ifl|le, in^iflt lll^ USOSA M Itaf^ 
oeDs quadrate^iexagonal to Bnedr rhdcnbdWri, or at base ttftangflar; 
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cktMtde erect, hoxikbntal ot carved; calyptra cucullate; peristome Wdl 
?^irit6pe6. 

Patadol«ikea atravirau (Dicks.) B.S.G. Plants in large, loose, green 
or-JkTowiiiih mats; stenis creeping, Irregularly branched, 3-5 cm. long; leaves 
fdcate, ovate-lanceolate, acominate, dendcnlatc near apex; cells oval-rhomboidsl 
above, rectangular bdow, all more or less papillose on both surfaces; cotta 
•troog, reaching to near apex; seta erect, 8-10 mm. long, brownish red; capsule 
cgflindrical, carved; lid conical; teeth yellow; cilia obsolete or nearly so; spores 
rough, brown. 

On rocks and bases of trees. A form with less papillose and sligd^tlT longer- 
gemninate leaves Is by Some botanists Considered distinet under the name P 

eA^hr/oda Kindb. 

Paendoleokaa pallida Best. Plants in denser, olive green tufts and die 
leaves smooth or papillose only on the upper surface. 

Moscow Moontsin, Jonts 848l 

5. CLAOPODIUH. 

Plants robust to slender, yellowish green to brownish, not shining; 
stems spreading, sometimes stoloniferous; paraphyllia few; leaves 
crisped when dry, lanceolate, mostly with plane margins, serrate above 
the middle, scxnetimes hair-pointed; branch leaves similar, with shorter 
points; costa single, strong, extending to near cells roundish- 

quadrate or roundish-oval, elongated at base of leaf near the costa, 
papillose; seta slender, reddish, smooth or rough; capsule horizontal or 
curved, unsymmetrical, ovoid-cylindrical, brown, ^ort-necked; peri¬ 
stome teeth yellow, lanceolate, bordered, transversely striate; inner 
peristome smooth or slightly papillose; cilia l'-3, nodose; lid conical 
or rostrate. 

Leaf edit unlpapillate-C. crispifoUum. 

hM edit bhch with 2-5 --C. BotAdrri 

"? < .1 t ' 

daopotfom crlsplfollam (Hook.) Ren, ft Card. Plaott slender, pinnately 
and M-immatdy braAchied, ydlowiih brown when dry; stemt 5-8 Cm. long; 
leavei crisped when dry, oi^te-laacediit^ acttmldate to a filiform, hyaline apex; 
margiat plane, semslate; cotta ttremg, extending ^ the length of Ae leal; edb 
roundMk-qpadrate, stoutly unipupillit^ dod^lbted St hste near cost!; hetk roni^ 
2 l 54 long; ctLpdde narrowly ovuid-tyUndrical, horixootal. 

bb iifilll iik rocks in woods. 

Claepofthni Bolaudarl Eest. Similar to C. rritpifoMm but bndler; sOmt 
M cm. long; leaf odls iduripapHlate with ZS small papHhi tb Sfick cctlr seta 
LSStSL tam; dipMile broadly ovoid to lUbillbbbtc, 
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On rocfci ud soil in woods, commoii. Oftan grow in g widi Bmkgmetlom 
^uUktUom, from irtitch It mgj be readlfy disdiigiilibed fagr ha klniiM pointod 
leaves which are crisped when dry. 

FuaOy 16. HYPNACE2L 

Pleurocarpous mosses with creeping, ascending or erect, various^ 
branched stems; leaves variable, usually thin, frequently glossy, seldom 
cri^)ed when dry; cells 2-10 times as kmg as wide, from linear-venni- 
cnlar to shortly rhomboidal, mostly smooth, seldom slight^ pajnlloae: 
costa single, double or none; capsule exserted, often curved, occasioii- 
ally erect; peristome usually perfect; teeth 16, lanceolate-subulate, 
hygroscopic, usually transversely striate on the basal joints; inner 
peristome arising from a basal membrane; cilia 1-3 or none; cal 3 rptra 
cucuUate, smooth. 

Costa nsoally single, reaching to middle of leaf or beyond. 

Plants of a more or less dendroid haUt, ereet or ascend¬ 
ing, leafless bdow, branched above. 

Capsule erect and symmetrical; dlla none. (CUma- 
citat) __1. CwMAauM. 

Capsule eerooous; peristome perfect (Poroirtehtat). Z Posoibicbuii. 
Plsats not dendroid. 

Capsule not strongly contracted below the mouth when 
dry; seta usually papillose. {Braehythecitat) 

Ud usually long-bodced; leaves smooth or fshidy 
idieate. 

Leaves not oodileariform or abruptly filiform- 

senmiaate__— 3. BvanviiaitUM. 

Leaves eochleariform, abruptly flUform-aenminate 4. Cnaininjtuic. 

Ud eenleal to short-beaked (exeqit 1 sp. of Brtehy 
thteiom ); leaves strongly p li c ate . 

Capsule eUipsoidal; median e^ lang^rfumboidal- 5. Biaoivtucivic. 
Capsule qdiadrlcal; median cells linear- t CAurtonttavM. 

Capsule usually contracted under the month when 
dry sad empty; seta usually smoodk (Ambtyttt- 
gitot) 

Median leaf edls long-rhombddal, usually less than 

5;1 .. ...-.- 7. AtfKtntmau. 

Ifedlaa leaf eeUs ihwar, I0-J0;l. . . .& DatntimtAatiB. 

Costa usually ahwt and double or obsolete. (Hypittat) 

Capsule cyliadrkaL sHA a Ala perioarp; dlla fion- 

BOdlCtllllCt tbKfflt- 

Lmves co m p ton a te ; parsphyUla n on e — 9. Puaw iHimw g. . 
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1.CSVM unttUy falcBtc-Momd; panplodliB uiully 

prcMiit-10. HvnniM. 

CapMile ihort utd thick, oroid-dtipwidal, with a thick 
pericarp; cilia preaeat, moetly appesdiciilate; paraphyi- 
^ iia anally prcnat-11. HvuxxtiiiDii 


1 . CLXMACniM. Tub Mom. 

stems creeping, stoloniferous, rhizome-Uke, radiculose; sec- 
oodsry stems erect, dendroid, leafless below, branched above; brandies 
leafy, par^ifaylloae; leaves oblong-lanceolate, plicate; costa single, ex¬ 
tending nearty to apex of leaf; cells smooth, rhomboidal or linear; 
inflorescence dioicous; caimile cylindrical or ellipsoidal; seta long and 
slender; peristome large, double; teeth pafrillose, articulate, reddidi, 
narrowly lanceolate; inner peristome yeUow, papillose, from a short 
basal membrane; cilia obsolete or rudimentary; calyptra cucullate. 

Median edit of the branch leaves 5-7:1; brandi leaves dosdy 


imbricated; capsule aboot 6 mm. long- C omtrieaimm 

Median cells of the branch leaves 8-12:1; branch leaves 
loosely imbricated; capsnle about 4 mm long-C dendroidet 


CUnachim smerlcamiu Brid. Plants 5-7 cm. high; branch leaves closely 
imbricated, decnirent and anricnlate, aeatc; serrate near apex, 2 mm. long; 
median eells oblong-rhomboldal, S-7:1; capsule erect, 6-7 mm. long; lid beaked. 

In damp woods, rare, fruiting in autumn and winter. 

dfanachun dandroidas [L.] Web. ft Mohr. Very similar to C. amen- 
eemm; plants 7-10 cm. high; branch leaves loosely imbricated; median cells 
linear ihomboidal, 8-12:1; caf^e about 4 mm. long. 

In similar habitatB. 


2. POKOntlCHUlf. 

Robust mosses with primary stems creei^, radiculose, stolooifer- 
otis, with scale-like leaves; secondary stems erect or ascending, tm- 
brapehed below, stout, dendroid ab^; branches flattened, carved, 
more or less turned to one side; leaves unsymmetrical, oblong to ovate, 
serrate; costa strong, ringle; cells thick walled, oval or rounded, the 
basal longer and narrower; capsule eitiier erect or inclined, elKpsotdal 
or cyUndiicil; peristome perfect; teeth more or less pa]^ose, lanceo¬ 
late to Bnear, yeBowi^; inner peristome from a wide basal membrane; 
cilia 3, appendieulate, between the processes or sometimes absent; 
annulus revohible; Bd beaked; calyptra cucuOate, osually gbbrons. 
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Porotrlduim neckeroUw (Hook) WiUlami. (Hypmm mcimUbi Ho6k) 
(Tkammtm E G. Britt) Secondary stemi erect or aeceAdiilig; leme 

ovate, obtofe, sharply serrate at apex, 2-3 om. lontfi dosta stottt, cxtekiditif 
nearly to apex of leaf, dentate on back In upper half; apical attd mecUidi befis 
hexagonal dr quadrate; basal cells rectangular or oblong; ‘'capstdes oldbttg- 
ovate, cemuous; peristome perfect".** 

In woods, Moscow Mountain, Jofuti 207$ (sterile). 

a. BURHTNCHIUM. 

Mosses of various habit; stems prostrate; branch leaves ovate ot 
deltoid, serrate, tapering from the middle; median cells linear, 8-12:1, 
diose at the apex sometimes broader and Sorter; costa single, reaching 
to the middle of the leaf or beyond; lid usually long beaked. 

Apical cells of the branch leaves broader and shorter than 
the medisn; seta smooth. 

Brandi leaves 0AO9 nun. long...___.... £. pulchriitHu. 

Branch leaves 1-1.5 mm long- E. failas. 

Apical cells of brandi leaves not differentiated from the 
median; seta papillose. 

Stems slender, Irregularly brandied; brandi leaves not 

over 1 mm. long ...S. proilof^fwk. 

Stems robust, regularly plnnatdy brandied; brandi leaves 
1-lJ mm. long---—-B, or €ff amu m , 

Boffiynchiiim palcheUam (Hedw.) Jennings. (Hypnum pmlch^Umm Hedw.) 
(B. strigotmn [Hoffm.] B.S G.) Plante in loose qireading outs or tufts, bright 
green; stems prostrate or ascending, radiculose, stolonlferous, 5-10 cm, long; 
branch leaves ovate-lanceolate, acute or obtuse, serrate, 0.5-1 mm. long; margi^ 
plane; median cdls linear; ajrfcal cells broader and shorter; seta erect, smoo^ 
reddish brown, 1-2 an. Icmg; capsule inclined or horisootal, dllpsoldal-cylindil- 
cal; lid long beaked; dlia 2-3; spores nearly smooth, 10-12 mkrm in diameter, 
maturing in autumn. 

On soil, bases of trees and bnihes and on decayhif logs b moist woods and 
diidceta, common. Very variaUe as to leaf dupo. 

var. pns c ox (Hedw.) comb. nov. Hyfmm Hedwig. Sp. Mnsc 249, 

^ 64,.180U B- [Hoffm.] BaG., var. /rarcojr (Hedw.) Hns^ 

Mate. W UM. Thk variety has er^ Julnceoas to an c h es and imbricated, 
more crow<t^ iMvea. Prequatly found with the bpedea. 

B nihy n d Unm fgUak (Ren. ft Card.) Grout Simflac to B. ^pUc M hm; 
brandi Imvcs s troogh r decn i r cn t ovaie4umeolate hr UdgnlMs, 1-1J non. long; 

fflrtUtfi 


iL4Sia.sssA«.ikii;ii;iiUi 




i929 Jhtikt, iXbm Ptoi^ hf Southeaster Wasbrngtck 


171 

tt Bmilir UUtats. While thll 4wdes U Hot defiaitdy known t6 occot in oar 
Unht, du vmr. Baj m e el i (Rai. & C^rd.) Grout, ii not uncommoO. ThU vari^ 
b stouter, with longer, thicker capsules and lingulate leaves. 

Bnrhgmcblom prbloiigQm [L.] Hobk {Hypnitm /rerkMipiHii L.) Plants 
la Q»reaidUng tofts; stems slender, prostrate, irregularly branched, 3-10 cm. long; 
hrandi leaves ovate-lancecdate, acominate, denticulate, not over 1 mm. long; 
apical and median cells not differentbted, linear, 10-18:1; seta papillose, l.S-2.5 
cm. long; capsules horizontal, brown, ellipsoidal or cylindrical; lid long-beaked; 
dUal 

On sdl or decaying logs In woods and thickets. 

var Stokesil (Turn.) Hobk. A variety occurring with the species that has 
stouter regularly jdnnately branching stems bearing numerous paraidi^lb. 

Bnrtiyncltitiin orsfainim (Suit.) Jacg & Saaerb. {HyPnuih oregamm 
Son.) I^anta robust, creeping, regularly pinnately branched, 5-25 cm. Icmg; 
branch leaves ovate, acuminate, serrate, 1-1.5 mm long; apical and median cella 
similar; capsule horizontal or pendent, ellipsoidal or cyliodrical, 2-2.5 mm. long; 
seta reddish brown, papillose, 2-2.5 cm long; dlia 2-3; spores nearly hmooth, 
15-20 microns in diameter. 

On toil, rocks, logs or bases of trees In woods and thickets. 

4. ClRtUPHTLLUll. 

Iftegubrljr branched, robust, glossy mosses with creeping stems; 
leaves bVhte 6r lanceolate, Aliform-acuminate, more or less cochleari- 
form; costa single; median ceUs linear, basal ceUs shorter and broader; 
“sporoidiyte aa in Brachythedum estcept that the Operculum U usually 
lo^-roBtrate.''** 

Cjrrbdi^ain dirosom (Schwnegr.) Grout, var. cdloradepse (Aast;f 
Cirotit Plf^ robust; items stout, erect or spreading, 3-5 cm. long; leaves 
loMdy imbricated, oUong-ovmte, 2-Z5 mm. long* entire or n^rly s^ filiformly 
amminatCy dightly comve, somewhat plicate; median cells linear, 8-12:1. 

6n Mil in mobt woods, Kamiak Butte, Jones 860 (sterile). 

S. BRACHTTHECiUlL 

Stems usually irregularly branded, leafy; leaves usually imbricatded, 
ovate or lanceolate, acute or acuminate, often more or le^ {Uicate; 
ite^jsttd branch leaves unlike;.costa singlei,extending to, Ojr above the 
noddle of the leaf; median oelb loof-thomboidal; basal shorter; 
ciplotei bflen horitonbd, Or sometimes eurtred hnd 
fk boHSttA; ua bodlcu. 


a, pi It 14 , isii. 
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In this gcmu the stem lenvet and timte of die bnnehet are often dtoefanllar. 
The term "Icava’* refen> In thie treatment, to the brandi leaven 

Seta papulose. 

Leaves acute, apicolate or obtnse, not tong-acuminate. 

Leaves broadly ovate; median cdls linear-vermicular-.. B, (Becebrnm. 

Leaves ovate or ovate-lanceolate; median cells long- 

rhomboidal.......... B. rfewi are. 

Leaves acuminate. 

Lid conical; median cells 10-15:1; seta 15-2 cm. l<mg. 

Leaves triangular-ovate, 1.5-2 mm. long; alar ceUs 

enlarged and inflated_B. N^UofiL 

Leaves ovate-lanceolate, 1-14 mm. long; alar cdls 

not enlarged-!-B. vikiSm um . 

Lid long-beaked when dry; median cells 7-10:1; seta 

2-3 cm. long--B lamprockry$4im. 

Seta smooth or nearly so; leaves acuminate. 

Leaves entire or nearly so, 15-24 mm. long, oostate to 

beyond the middle; median cdls 5-8:1___B. o/bieoni. 

Leaves serrulate or serrate. 

Leaves 05 nun. or less in length, ooetate to the mid¬ 
dle; median cdls 3-6:1; monoicons-.----B coUkmm. 

Leaves 1-2 mm. long, oostate to beymid the middle; 
median cdls 8-10:1; nsaalty dioicous. 

CM>sule ovoid, horizontal, 2 mm. long-B. erythr o irhiion. 

Capsule cylindrical, curved, sub-erect, 2.5-35 mm. Icmg B. oxycladon. 

Brachythoeiam Olacebrnm DeNot, var. obtoaifdUum (Hook.) comb. nov. 
Hypnum obhuifolium Hook., Drumm. Muse. Am. na 193; SclfropoOwm obfnd- 
foUmn (Hook.) Kindb., Macoun, Cat Can. PI. 6: 202, 1892. As Dr. Grout has 
Indicated in his Moss. IH. N. Am. 3, pt 1: 53, 1928, SeUropodium ohtuHfoUim 
(Hook.) Kindb. intergrades completdy with 5. UUcebnm (Schwaegr.) BB.G. 
It diould, dierefore, be regarded as a variety rather than as a qwdes. ScUrm^ 
podimm appears to be not genericaUy distinct from Brackyth^eiim, 

Plants irrcgnlarly branched, leafless bdow, light green above; branches Jida- 
oeons; leaves broadly ovate, cochleariform, apiculate or obtuse, 1-15 mm. long, 
entire, or denticulate at apex; costa stout sob-pe r corre n t; medisn cells Unear- 
vermicular, 8-10.1; apical cdls broader and shorter; seta 1-15 cm. long, purplish; 
capsule dlipsoidal; lid fonical. 

Gn rodb in streams. 

Bnchyfhadam livnlaro (Bruch.) B.S.G. Plants in robust Ihklt spread¬ 
ing mats; leaves ovate or ovate-lanceolate, concave, 1-15 mm. kmg^ aents^ 
plicate, more or less denticulate; cotta often forked; median cdls loig-rhom- 
boldal, 6-10:1; apical cdls shorter; seta 15-2 cm. long, br ow n , strongly paptUosei 
capsnle curved dlipsoidal; lid conical, acut^ ^ 

On rodEs in streams. 
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Bcadottodom IMtool Grant SfanflT to B. rhml^e. Leaves triaagiiUr- 
ovBta, loc^ animhiate . 

Ob aoU in noiat woodii 

BnchjtlMdDtt f rimIuiBW [L.] B.S.G. Plrnnts la spreadiag mats, yellow- 
A green; leaves ovate or ovate-laaeeolatc, 1-1^ mm. long, acuminate and 
nsnaiBly wM a twisted apex, serrate, faintly ^cate; costa dender; median cells 
Unear, 10-15:1; seta 15-2 cm. long, brownish, strcmgly p^dllose; capsule dlip- 
soldal; Ud cndcal, 

la woods, OB soil, stones and bases of trees. 

Bnchythechim laotproehryeeam C Mnell. ft Kindb. Plants in large 
loose tufts, ydlowish green; leaves ovate or ovate-lanceolate, 1-15 mm. long, 
acuminate with a twisted apex, denticulate, ^icate; costa stout; median cdls 
Hnear-obloag, 7-10:1; seta 2~3 cm. long, brown, strongly papillose; capsule 
cylindrical; lid long rostrate when dry. 

In moist woods, growing on decaying wood. 

BradurthcdinB alMcana (Nedc.) B.S.G. Slender plants In loose, pale 
jdlowish green, spreading mats; leaves ovate-lanceolate, imbricated when dry, 
15-22 mm. long, slenderly acuminate, entire or nearly so; oosta extending be¬ 
yond die middle of the leaf; median cdls linear-fusiform, 5-8:1; seta 1-2 cm. 
long, brownish, mooth; capsule ellipsoidal; lid conical, acute. 

On rodcs, soil or bases of trees. Most commonly represented in this area 
by the 

var. ocddantale Ren. ft Card, which is a more slender, often darker col¬ 
ored ^ant widi loosely arranged, more shortly-acnrainate leavei. 

Habitat as in the species; also frequently occurring as a weed in lawns in 
damp shaded situations. 

BndiytheGiom colliimm (Schlekh.) B.S.G. Planu slender, in thin 
spreading mats; leaves ovate or ovate-lanceolate, acuminate, Imbricated, otm- 
cave, 05-05 mm. long, serrate; oosta extending to middle of leaf; median cells 
5-6:1; seta 05-1 cm. long, tmwn, smooth or papillose; capsule ovoid; Ud 
ooBkal. 

On soil and stones in woods and thideets, usually represented in this area 
by the 

var. VUbmwa (Ren. & Card.) Grout, a more robust plant with more or 
less falcate leaves and longer median cells, 6-8:1. 

BradiytbMlQm arythrorclilgoB B^S-G. Plants In spreading mats; leaves 
crecHpreadlflg, often somewhat falcate-secund, 1-1,5 mm. long, lanoe^te or 
ovBte-laneeohte, acamhiate, serrate above middle, somewhat pU^; oosta ex« 
fffttding beyond middle of kaf; median cdls 8-10:1, linear-vennieular; bflofes- 
eence dMooos; seta 1-15 cm. lon^ smoodi, brown; c^isak brown, oimid, hori- 
eontd, 2 mat long; Hd conical. 
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w bl ' yt hrotrhfaott (Ren. 9t Card.) Oront \$ in 9 i^ 9 {c 9 «^ 99 A haa 
narrower, more diortly acuminate leaves. 

On soil and stones in moist woods and diidceta, not unoocnmon. 

Brachythrtdnm onycladon (Brid.) Jaeg. & Sauerb. Plants in spreadlK 
yellowUh green, shining mats; stems prostrate, irregularly branched; kaim 
^ect-apreading, ovate-lanceolate, 15-2 mm. long, acute or acnminate, aen^datdi 
somewhat plicate; cotta extending beyond the middle of the leaf; median oett 
linear, 10 : 1 ; inflorescence usually dioicous; seta 1.5-Z5 cm. long, smoodi. broWn; 
capsule cylindrical, curved, sub-erect, 2.5-35 cm. long; lid long^ookal. 

On moist cliffs, Almota, Piper 250. 

ff. GAMPTOTHBCIUM. 

Plants erect or spreading, yellowish green, usually ddnii^, Tarjouy^^ 
branched; leaves crowded, lanceolate. acuminaU. strongly plicate; p^- 
chaetial leaves usually long filifonn-acuxninate; costa mglt, extending 
above the middle of the leaf; median cells linear or long-ibomboidal, 
7-20:][; alar mUs usually quadrate; capsute large, cylindrical,' CPT^ 
^ erect; iid conical or short 

Scarcely distinct, generically, from Brackyihecium. 


(^spsnle erect or nearly so; lid beaked; seta more or less 
QHUtely papillote qr nearly mooth; median bnmch leaves 
gnidttsJly short-aemniute; a^cal cells oblong or Vhomboidal C nevqdfffse^ 
(Capsule curved, seldom'cit^; lid conical. 

Seta smooffi'; stems densely radlcnlose; plants in dense 

tufts, growing in bogs or swamps*.-C nitens 

^cta more or less papillose; radides few or none; plants 
* in spresding mats, on rodp, logs" or bases ol trees. * 
pli^Rte. 

Plants stout, d>arse; medisn brandi leaves qvate-laacco- 
" fate, abruptly diori-acuminate or obtuU; afdcal uid 

median cells linear-vermicular-C. 

Plants demlef; median braadi leaves lancedate, grad¬ 
ually and dendcrly acuminate; apical and median 

09)^1 C 

PlmnU irregttlailjr brudMi!^ 

ICedltt brudi leaves elafigate<lai>ee61ate, with a long 


.Iffider c(0* aKrowiy 

UVKSir: I<ta Itnagljr pantUoie--- 

Ifcdiati hraiKli Wivce latMeolate, ctadaaQy a^tmhMs: 
vtedigB iMC-rfieaibQidei. the epM 4koiter tmi 
hroe^: «ete ofttn btdietiBctiy pepiU9ee hi the twer 
half_ 


C.iMwMild 

C omttm- 
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CUqyto tf wc Mu fp impdiOM (LfK^) Puif. {Kypmm L^.) 

iHoig^UUcii^ nevqdtmst Ren. & Ci^) Plants lo^y tufted, 2-4 cm. ftigli, 
ydlowiih green; itctni prostrete or ucending, irregularly branched; branchea 
vgnigfat, mrenate; median brandi leaves about mm. long, lanceolate, gradually 
dmrt acuminate, plicate, serrate' at apex; margins recurved; costa cztdidbig 
sttriy to apex of leaf; median cells linear, 10-15:1; apical cells oblong- 
rfaomboidal; seta more or less fpars^ papillose or nearly smooth, about 1.5 cm. 
long; capsule erect or nearly so, abont 2 mm. long, cylindrical; cilia rudimentary 
qr no^; lid braked. 

pn rocka, common. 

CasnptQtbecinm oheno [Schreb.] Sdiimp. (C. trickoidt^ (Neck.) 
(TomintohyfMm nittns Loeske.) Plants in danse tufts, ascending or erect, den¬ 
sity radicnlose, 5-15 cm. high; upper part bright or yellowish green, brownish 
g reen below; leaves entire or nearly so, lanceolate, acuminate, crowded, plicate, 
3-4 mm. long; angular cdls few, diort, thidc-walled; seta smooth, 2-5 cm. long; 
capsule cylindrical, curved, reddish brown; lid conicaL 

In bogs or swamps, not common. 

^pamptothaefam megaptUum Suit. Plants stout, coarse, pinnatel^ bran- 

10-15 long; radides low or none, except at base pf sta; bnneh' leaves 
imbricated, oyate-lanceolatc(, strongly pllca^ abruptly acute, riiarpfy 
or s^milgte^f^ widf recurved margins{‘’medittWd apicd cells Qpe^- 
vei^^ar; oosta sab-percurrent, tooAedm back at aj^; sefa* strongly papil¬ 
lose; capsule cylindrical, carved;'Ud conical; cilia 2. 

On rocks and soil in moist thickets and woods. 

Camptothoclim phmatifldim (Sail & Lesq.) Jaeg. df Sauerb. {Hypwfm 
phuMri/Sdam Sull. ft Lesq.) Plants riendcr, in loose spreading mats, dosely and 
fCynlarly pinnate; fnedian branch leaves lanceolate, grady^ly and slenderly 
acuminate, serraie near ape^:; qplcd and cellf l^-rh<anbpidal; ^ 

piqallose; capsule cyiindri^, cutvm; lid co^cal; dlia 2. 

On rocks, common. A form in which the lid is long beaked occurs on Mos¬ 
cow Mount^ Dr, Grout tug]|ests ttot it may be a hybrid. 

[I|g4..] 9.SQ. Plant, tvfM, 9^ 

OnK^qg, iW«iw |Dld«t Srm inregolarly bnndied. S>10 m. loos; n4$cl,i 

few Of BWS ^ acuminatf to a loof. alcmlar, often 

miom'aounen', d^ly pllate; Oiariin, reenrv^ below; mediin odie linetf, 
viol celli linear; capaale cylindrical, iliglitly ourved, reddiab brom; 
acta dlitin^'papilloae; ci^ l-ii lid cadcal. 

In looM vnadinf mat, ce 1(W or baeea of treea and boabci^ 

local. 

CavptMhadq^ awaiini (Ultt) Jacf. k Sanerb. (ftyfmm Mnnm Mitt.) 
Plaa^ in vreadaw mats, goltien w een , gtoNy, Irrcgbli^'tnadEiedt^Wtt^ 
fgdViH InU nuto. lolit, Iwcdblata, cradoal^ aniininatr, detpfy pUcat,, ierridata 
at teaif M apex; auriiM'feocwliv recurved pOew! apM «M awdlan cdla 
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loog-ilioinboldal, die apical diorter and broader; seta indi at i n ctjy pap iU oaa or 
nearly miooth; capaole cyliiidiicali iH^tdy curved, reddU brown; dlla t-3; 
lid oonic-aplciilate. 

On rodca, very common, uiially iterile in this area. 


7. AMBLTSTSOIUIL 

Small mosses growing in slender q>reading mats; leaves ovate or 
lanceolate, acuminate, usually imbricated; costa sin^e, or none; cells 
usually less than 5:1, rhomtxridal; seta smooth; capsule usually curved, 
more or less cylindrical; lid conical. 

Leaves costate to middle of leaf_ A. iff pins. ^ 

Leaves costate to above the middle of the lcaf-»- A uaWnm. 

AmUystsfhun serpens [L.] B.S.G. Plants slender, spreading, 
branched, dull yellowish green; leaves spreading when moist, nsually more or 
less appreased when dry, entire or nearly so, ovate-lanceolate, acuminate, QS-l 
mm. long; cotta indistinct, extending to the middle of the leaf or beyond; odh 
irregular, hexagonal-rhomboidal, basal cdls quadrate; seta erect, slender, reddish, 
LS-2.5 cm. long; capsule curved, cylindrical; lid conical; calyptra cncn n a t c, 
whitish; spores brownish, 10-lS microns in diameter. 

On soil, stones, usually in thickets, common, fruiting in spring or earhr 
snmmer. Qiiefly represented in this area hy the forma tannia [S<hrad.] Ifocnk., 
which is more slender widi narrower leaves and smaller capsolca. 

ssp. Jnratakanam (Schknp.) Dixon. Leaves denticulate, costate to mid¬ 
dle, spreading when dry; basal cells rectangular. 

Bases of trees, etc., not common. 

AmUy at ag ium varlmn (Hedw.) Lindb. (A, orthodadon (BrhL) ICaooon 
k Kindb.) Similar to A. serpins. Lmves larger, 1 mm. or more in length, entire 
or nearly so, costate nearly to the apex; spores ydlow, 15-20 mkrou in diameter. 

On bases of trees and bnshes, rodcs, logs, etc, nsually in dilckets and mote 

plafff 


a. DRBPANOCLAOUa. 

Large bog or swamp mosses with strong fakate or dretnate, 
slender, acuminate, lanceolate or ovate-lanceolate, mostly entire leaves; 
costa singfei reaching to middle or-above middle of Imf; oeUs hag* 
riiomboidal; lid conical; ciqwule horisontal, qdindrical. 
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Plittrts tfirtMng, tafMd, irowfait 00 wet logs, rocks or sofl 
ia or Mtr streims ia woods or leaves wMi 

kag^fiacfarffliformacomkiatcpofaits, more or less crowded. 

Aogalar ecOs swoDca, kyoUne; eosta K tlie length of the 

leaf- a mriaaiut. 

l^agidar ocHs iBcrassBle» ydowlslis costa extending into tibe 

ac nm€a .» . . - . .. D, ;7cNdln«HL 

Plants long, ifcnder, erect or nearly so, growing in bogs or 
sw amps ; leaves acamitmte, but not finely or filiformly so, 
distant, ocoally entire,..— - D. adamens 

Oropanodadoa ondnatna (Hedw.) Wamst tta daaft aa Hedw.) 

(Wwfr/yitsp fam odanomi Undb.) (Hypmmm odwmcma Ln non Hedw.) Plants 
ydlowiih or golden green; stems more or less tufted, slender, erect or spreading, 
4-10 cm. long; leaves crowded, falcate or cirdnate, oblong or lanceolate, taper- 
lag to a long, alaider, curved, filiform, more or less dentate acumen, idtote. 
dec ni Tc n t and auriculate at base; oosta narrow, 30^ mkrons wide at base, 
reaching above the middle of the leaf; capsule tab-erect or horicontaL 

On wet r oc ks , soil or logs in woods or thldmts, mostly sk»g or la streams, 
coaimon, Imlting in snnuncr or antnmn. 

Sip. syo u B s teknm (Ren. St Card.) Paris. ‘^Leaves moderately striata, 
espsnies narrow, eyllndric, always exactly erect, lynunetric; seta sometimes in 
pairs.--* 

TUs form wns collected by Saadbiro, MacDouoal k Hilhr at Lewiston and 
at Farminglon Landing in IBS2, 

Dcopanodndos Ssndtnari (Schimp.) Wamst (Hy^num Smdtnrri Schimp.) 
(Amblysirghma Sfndtnrri UmBt) Sim^r to D imcmatam bot die angular cells 
are Incrataate, yellowiBh; costa extending into the acumen; cajole mb-cyliiidri- 
cal. tob-creet 

la swamps, rare, frequently sterile. Represented in tiiis ares by the forma 
ari rimm dt lloenk. 


Drapoaodadoa aAmens (Hedw.) Moenk., var. KndflFU (Schimp.) Wamst 
(AmbtyHrgkm KnAgU B.S.G.) Plante slender; stems 5-30 cm. long; leaves 
tfstant, tanceolate, acomlnate, entire, 4-5 mm. long, not, or scarcely falcate or 
second; margins Bat; oosta SO-dO microns wide at base, reaching to the middle 
of the Isef or tnyond; capsule horisontal. 

In ponds or swamps, oommon bot seldom fruiting- 

0. PUbOIOTHBClUll. 

Plnnts loosed tufted, spreading, branched, stolomferous; leaves 
co fnplsnate or eecnad, usually asymmetrical, mostfy entire, thin, glos^r; 
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costa donbk or none; cells riiomboid-hexagonal or linear^ utodty 
chlorophyDose; capsule horizontal to sub-erect, cylindrical, arcuate; 
Ud apiculate or slu^ beaked; peristome double, teeth pak. 

Brandi leaves distinctly transversely undulate, 34 mm. long, 
ovate, acute, entire or nearly so; capsule 3-4 mm. long, 

striate wben dry; dioicoos_P. sadii/gfiisi. 

Branch leaves not transversely undulate, 1.5-2J mm. long; 

capsule 2 mm. long; autoicous. 

Branch leaves ovate, acute; margins recurved, entire except 

at apex; capsule striate when dry.--P. dfnHc ml o i w m* 

Branch leaves lanceolate, acuminate; margins plane, rc- 

motdy denticulate; capsule not striate.— - ——P. jikrisnMib 

Flagiodiechim undnlatuna [L.] B.S.G. Plants stout, in pale green, pr os tra te 
mats; leaves ovate, acute, entire or nearly so, complanate, distinctly transversdy 
undulate, 3-4 mm. long; seta erect, 3-6 cm. hi^; costa short, double; capsuk 
curved, Qrlindrical, 3-4 mm. long, striate when dry; Dd beaked. 

On moist ground and rodcs in woods. 

Pkgiotheciam dcnticnktnm [Ln] B.S.G, Plants in loose, flat, yellowish 
green tnfts; stems spreading or ascending, stolonlferous; leaves oomriznatc^ 
glossy, ovate, acute, entire except for the slightly denticalatc apex, 1.5-25 nun. 
long, one or bodi margins recurved; ceils chlororiiylloie, hcxagonal-rhomboidal; 
seta 254 cm. long; c^mle cylindrical, sub-erect, brown, usually somewhat 
striate vdien dry, about 2 mm. long. 

On rocks and logs in woods, very varutble and chiefly represented in 
this area by the var. mkrocarpum Ren & Card. 

Pkgiothacfaun dlMiaciim (Beauv.) B.S.G. Plants in loose, flat, yellowish 
green tufu; stems spreading, irregularly branched; leaves second, lanceolate, 
acuminate, serrulate; margins plane; cells linear, 10-15:1, wider at fauM of kaf; 
seta erect, 2-2.5 cm. long; capsule carved, cylindrical, smooth, about 2 nun. loog. 

On decqring logs in woods, fruiting In summer. 

la HTPNUM. 

Plants of various habit and branching, usually more or less r^u- 
larty fnnnate; leaves variabk, thin, shining, often aurickd at the base, 
often falcate or dreinate, mostly ovate-lanceolate, acute or acuminate; 
costa usually doubk or none, or sometunes singk; cells mostfy linear; 
■eta smooth, capsuk curved, horizontal or ascending, cylindrical; Kd 
conical or short-beaked; peristome perfect 

Leaves obtuse or dioftly aente. 

Leaves firm, erect or imbricated; paltidal or terrestrial plants #f. SekrtbiH. 
Leaves soft, flaccid, usnally seotnd; r dpe stra i ^anta».. H. ochroctwm. 
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hemM ntually with a long ilaider aotmea. 

Cotta ihort and double or none. 

Lcavei lanceolate. 

Cftiwiile erect, 3^ mm. lonf-_-ff. sMmpOfum, 

Capsule curved* 1-1.5 mm. long--— H, Hrcimal^. 

Leaves round-deltoid at base-ff. hu>idtt/«Na. 

Costa single— _—- H. hygrophilwm, 

Kypngm Schreberi [WiUd.] Scfawaegr. (Bntodon,) {Hyhcomhtm) (Cat- 
Uargon) (PUaroMium) Plants in large glossy pale green tofts; stems red, 
erect, rigid, brandied; leaves loosely imbricated, obtuse, serrulate at apex, about 
2 mm. long, concave, oval-oblong, margins incurved; costa double, very short 
and Indistinct; cells Unear, 10-15:1 or shorter and wider at apex of leaf; angular 
ceUs quadrate, orange or hyaline; seta red; capsule cylmdrical, carved; lid 
conical. 

On toil in woods. 

Hypanm ochraceum Turn. (Hygrohypnum) (Lhnnpbinm). Plants In large 
wide tufts, yellowish green; stems spreading, 5-10 cm. long, irregularly pinnate; 
leaves falcate-second, ovate or oblong-lanceolate, sulcate, concave, so mew h at 
obtuse; costa variable, short and double, or single and readitng Id or more the 
length of the leaf; cells linear, 0-15:1; basal cells enlarged, rectangular, hyaline; 
lid eemvex. 

On rocks in streams, very variable, fruitmg hi summer, or usually sterile. 

Hyimnm aabimpooena Lesq. (Ster^odon plamiftr Mitt) Plants in flat 
spreading mats, golden green, shining, pinnately branded; stems 5 cm. or less 
in length; brandies 5-10 mm. long; leaves lanceolate, drdnate, with a long, 
slender, ^iform acumen, entire or sparingly denticulate above the middle, 
eoostatc; median and apical cdls linear; capsule cylindricaL erect or nearly so, 
3-4 nun. long; seta 2-2.5 cm. long; smooth; lid cooica], 0.75 nun. long; cilia 2 l 

On rocks and logs in woods. 

Hypaam drciaala Hook. Plants in spreading, yellowish green matt; 
stems prostrate, slender, pinnately brandied, 5-10 cm. long; leaves drdnate, 
laneecdate, slenderly acuminate, about 1.5 mm. long, ecostate, denticulate at apex; 
seta 1-lJ cm. tong; capsule curved, dlipsoidal, 1-1.5 mm. long; lid conical, OJS 
mm. tong; dlia 1-2. 

On trees and logs in mountain woods. 

Rypnam htopldnlam Brid. (Chrywkypmim) (CampyUam). Plants in loose, 
flat, ydloirish grem tufts, radiculose at base; leaves round-deltoid at baee^ 
abriipUy loog narrowly acuminate^ •emtlate, leu flian 1 mm. long; costa short 
and doable or none; seta l.S-2 cm. long; capsule cylindrical, 1.5-2 mm. kmg. 

In swampy placed, growhif on the ground or on die bases of trees and 
bashes. 
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nypamm ^fgropfallam Jnnts. {Amhi^stooimmi {Compyltmm) (Clram- 
kypmmm), Plams tloider, In loose feUowlaii green toftSp irregubifsr IrtncM; 
lesves ov»te» slcndei^ a nnninste , entire; ooete slnglei re ndiin g to bsarond the 
middle of atm lenf; cspsole qrlindrkgl, c un rsd when dry; Ud cortcri. 

In moist plnees, nre. 


IL HTLOCOMXUM. 

PInnts uAially long and rdnitt, varioitsly branched; teayes targe, 
•quarrose or aectind; cells linear; seta smooth; capsule large, cunred; 
lid conical or short beaked; peristome perfect. 

Steins psraphyllose, regnlarly U- or tri-^nnate; plants brown¬ 
ish or dark green; stem leaves ovate, acuminate, IS2S mm. 
kmg, denticulate above; costa short, extending leas than 

a the length of the leaf; Ud beaked- H tpUmdms. 

Stems irregularly branched; plants yellowish green; Ud 
eonicaL 

Stem leaves 2 mm. long, deltoid; stems erect or spreading, 
paraphyllose; costa tiiort, extending less tiiaa tiie 

length of the leaf^..... ...... .H. brevirorfre. 

Stem leaves 4-6 mm. Icmg; costa reaching to the middle or 
above the middle of the leaf. 

Steins prostrate; paraphyUia present; leaves ovate- 

lanceolate-- H rebutHm, 

Stems erect or ascending; psraphylUa none; leaves ddtoid //. trUputnm. 

Hylocomlnm aplendena (Hedw.) B.S.G. (ff proUftnm Undb.) ifosm- 
fein Fem-moM. Pem-Hke plants in loose, brownish or dark g r e en mats; 
stems long, trailing, regularly bi- or tri-phinate, reddish, covered with nnmerow 
b r an ched paraphyUia; stem leaves ovate or ovate-obloiig, crowded, acnmlnate, 
plicate, decurrent at base, 1.5-2.5 mm. long, denticulate above, qdmdose-papDlose 
on ba^; cdls linear, hearty uniform, 8-10:1; branch leaves smaller, not ^icate, 
acute; costa diort, double; seta reddish, 2-3 cm. long; capsule cUlpsohlal-eyUn- 
drkal, ascending, slightly curved; Ud besked. 

Coniferous woods, common, fruiting in spring. 

Hylocomlnm brevi r oa tr e (Ehrh.] B.S.G. Plants irregnlarty branched, yel¬ 
lowish green, erect or spreading, paraphyllose; leaves ovate-ddt^ 2 nun. long; 
cocta double, short, extending lets tiitt ^ the length of the leaf; creole cO^ 
soldaL 

Holst woods, loesJ, SpcAane Co^ and adjoining Idaho. 

Hy loc o mlnm roboatom (Hook.) Kindb. Plants stout, prostrate, yellow- 
isk green; paraphyUia present; branches drooping; leaves imbricata, se cun d, 
transversely mgoecb idimte, acarious, ovate-lanoedate, ammlnaie, dngbr or 
doubly eostate to the middle, denticulate near the apex; morglns revointa; esOk 
nearly uniform, linear; capstdc cemuou^ qdindrical; seta purplish; Ud conical. 
On the ground In conlferoas woods. 
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IlyinBfiiiilim tfliiaimm [U] B.S.O. iRt^tHdUMpluu tritiulnu Wanut) 
Sltaggy Mou. Plants pale or jrdlowUfa giem in wl^ tnfts or nats; ttfimi 
stoat and rigid, erect or ascmdinfc woedr. irrsgidariy brancbed: pnrapiqdlla 
anoe; kara laife, 4-6 mm. long, scabroos on die back, equally spreading, tri- 
aagstar-evatc^ decnmat and anricnlate at base, acnte, plicate^ dentknlate; oosla 
dosMe, extcntUag to above toe middle of toe 1^; seta 2J-1.5 cm. long; capsule 
cHipseidal-cyiiBdriea], boriaootal; lid toort beaked. 

Woods, freqne nfly sterile. 

FWBUy 17. NBCKERACB8L 

Robust, spreading mosses with primary stems prostrate, and secon¬ 
dary stems erect, horizontal or pendulous, leafy, julaceous or flattened; 
leaves 8-seriate; costa sin^e, double or none; c^ in 1 layer, mostfy 
smooth, upper rhomboidal, lower linear; capsule immersed or emer¬ 
gent, ovoid or cylindrical, erect, symmetrical; peristome double; teedi 
Uneai^lanceolate; inner peristome usually from a low basal membnme; 
IMocesses linear or filiform; calyptra cucullate; lid conical or beaked. 

1. NBCKBRA. 

Spreading, yellowish or brownish green, tufted, arboreal or rupea- 
tral mosses; primary stems prostrate, leafless; secondary stems pin- 
nately or bi-pinnately branch^; leaves complanate, shining, undulate 
or smooth; cells small, nnooth, upper rfaontooidal, lower Unear, alar 
quadrate; amrahu none; calyptra smooth or villous. 

Naders MansiesH Hook. Plants brownish green, in robust broad tnfts; 
stems S-30 OIL long with wnall Unesr brsndied pnmphyllis; branches Aittened; 
leaves oblong-lingnlate, eoaesve, obtuse or apiculste^ transversely midniate in 
toa npper half, denticidate at apex, revbinte at base oa one side; costa strong, 
lin^ exteading beyond toe middle of the leaf; cells rhomboidal: capsule hn- 
marsad, qrUndtkal; lid eonkaL 

On ledm and tree tmaks, tocally abundant Almots, Piptr 201; bfoaeow 
Ifoaatsin, Cu. Gomo, bfay, 198. 


Family 18. PABRONIACBJL 

Vefy wnaU, qjnading, slender, dark gr een mosses, with ovate, 
acuminate leaves; costa single or obsolete; median and upper eetb 
rikanboidd; basal cells quadrate; capsule upright, symmetrical, ovoid 
or cyfindrieal, abort ned^; Ud short beaked; calyptra imall, amoodi, 
cucullate; peristome aingte or doable; annulus present. 
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1. PABRONIA. 

Smooth, small, spreading, dark green nipestral or arboreal mosaea; 
leavea erect, ovate-lanceolate, dentate or lacerate; coata single, reaclung 
to middle of leaf, sometimes indistinct or absent; lower cells quadrate; 
upper cells long-bexagonal, chlorophyllose; capsule ovoid, on a dioit 
y^owish seta, erect, without neck; Ud convex or flat; cal 3 rptra s m all, 
cucullate; annulus none; peristome simple, orthotridund, very hygro- 
sc<qH& 

Pabronia pnaOla RaddL Plants small, grayish green; leaves lanceolate, 
sharply acuminate, with lacerate-eiliate margins; eosta often indistinct or absent; 
lower cells qnadrate; nM>er cells rhcmboidal; capsule small, ereqU ronndbli- 
ovoM; spores papillose. 

On moist overhanging basalt at tbe mondi of Getta Creek, Idaho, in dm 
Snake River Canyon, Jontt 830. This Is the only known station for this plant 
between California and British Colombia. 

FamUy 19. LEUCODONTACB2B. 

Slender, branching, art>oreal or rupestral mosses with ovate or 
ovate-lanceolate leaves; costa short and double, single, or none; cap¬ 
sule erect, symmetrical, ovoid or cylindrical; seta smooth; cafyptra 
cucullate; peristome double. 

1. ANTITRICHIA. 

With the characters of the family. 

AntitricUa eaUfenlca SolL Plants olive or yellowish green, In loose 
^reading tofts; stems 44 cm. long, brandied; leaves spreading when moist, 
broadly ovate, 2-2.S nun. long, dentate at apex; margins recurved; cells oval 
or oU^; costa strong, sob-perenrrent, sometimes with 1 or 2 Aort lateral 
brandies at baN; capsule cyifaidrlcal. 

On rocks, not nneommon. 

FamUy 20. FONTINALACBS. 

Slender, elongated, dark green, aquatic, floating mosses; leavea 3-5 
ranked, ovate-lanceolate, entire or nearly so, mostly decurrent; costa 
single or none; cells smooth, either rhomboidal-hexagonal or Hnear, 
prosenchymatous; capsule erect, symmetrical, widmt neck, immersed 
or emergent; calyptra smooth, either nutrate or cucullate; peristome 
double, ain|^ or none; outer teeth'lti^ articulate, mner of 16 dlia, 
mon Or Kis Bfiroui 



1929 lonu. Moss Flora of Soathsasttra IVaslimgtoa 183 

1. FOflTINALlS. 

With the general diaraetera of tiie family. 

FenthaWa OMMMaicaaa Sail, tt Lctq* Plants brownish gnea; stems 
deader, braaefaed, leafless near base, 1-10 diL long; leaves lanceolate or oUaig- 
decorrent, 23-3J nun. long; folded; costs none; odis linear; capsnle 
ovoM-elUpsoldal; lid cortical. 

In woodlaid streams, floating, sad nsualhr attadied at the base to rodn. 

V 

NEW COMBINATION& 

BaACgyraicniif nucanuii DeNot, var. aarosifoutiii (Hook.)_ 

BuanYMCBiuii fui,cbzu,om (Hedw.) Jennings, var. nAUOX (Hedw.) 

Ifwioif AOunaoMioiOM (Schwaegr.)----- 

O wH oi ai CHOii IfAcouMn Anit, var. Rcaui (Ventnri)- 

Poim nuiicATA (Hedw.) Fnemr., var. nmaMaBiA (Faerar.)_ 


-172 

-170 

-161 

_ 157 

_ 141 
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GLOSSARY. 


SttaaAim* 

Atfotmpoui, WMi ctpiolM temlBBL 
Aeitmom^ A ilaMler t*ptriiif apex 
AtmUooU. Tapcriag gradnUty to a 
^oittt. 

A€W$0. Sinn jpoifltad 
AUt cHU. Cm at dba baaal anglct of 
tin leaf. 

AmmoL Of one year’s doratloiL 
Amu h u, A ring of odla between the 
nomh of the capaole and the Ud. 
Amt h^ fi d imm, The male reproductive 


ApUoioMe WHh a ibort abrupt point 
AppnUUmiot^, With ibort tranivene 
bare. 

AjfrtmA Applied doaely to die item, 
Afhonal, Growing on trees. 
Arektgonhtm. The more or Icse flask- 
dba^ female reproductive organ, 
^rnol#. Curved; bow-like. 
ArgolMm, The network of oclla. 
ArHadaHons* Joints. 

AoHeniai€. y/lih anrkles. 

Awtokomr. Antheridla ud arehegooia 
In separate hiflonsoetioes on the 


BimAal Of two years’ doradoiL 
W-rfrotorr, Cdls in two strata or 
layers. 

Bryoid, Itornm-like. 

Cmypirm. The membranoos cap on top 
of die capsule. 

Campamu iat g. BeU-shaped. 

CmiHaUait Cbanoelled. 

The fndt bearing the spores 
Cmmoui, Droopkig. 

Chtor^^yUou. Containing chloro- 

cSS^ Hiir^ thretdi of tho iass 
peristome. 

C&it. Frinfcd. 

Coiled fatwwd 
Ctmmtt. Qab-ehaped 
CUi0toearp»ut. Cepeole opeaior im- 
folariy. 

CtekUaHfprm. Spoca-ehaped. 
C»IUnekymat9iu, Haviiif Ac walle 
dtideeaed at the aaglea. 

CthmtUd, Hw central axle of die 

CMOnldL 

Ffattened. 
lied im. 

JToM. Ifid vein of ^ leaf. 

CHbmv. Perforated, ^ 

Cnnttofe HoodHhaped and spilt on 
sUaoh^. 


Deeurrmt. Rntanding down die stem 
bdow the point of attadnnent 

Dr^ysd. Bait downward. 

Dsftoftd. Shiped like the Greek letter 
A. 

Dtniroid, Tree-Hke. 

DfmtaU, Toothed. 

D^findaU, Mkmtdy denta t e. 

Dichotomous Foriced. 

IXrrcmoid. like Dicrannn. 

OioiceiM. Aathcridial and ar c fa egonlal 
infloreseenees on different plants. 

IKrHchonr. In two oPPpsitc rows. 

Bcostau» Without a midvein, 

Sidpsoidal Shap^ like an ellipsoid. 

BmarffmaU. Widi a shallow notch at 
the apex. 

BmsrffsmL When adees of the leaves 
reaoi above base; Vit not to die top 
of the aymle. 

Enitre WfthoQt tecdi. 

Evaussceni, Soon disappcariii|r. 

EjmwreMf. Extending beyoM the 
apex. 

Bssorisd With the base of the cap- 
sale above the Icaf-aploei. 

Palcois, Sidde-shaped, 

PiUform. Throid^ 

Ptaccid. Lax and weak. 

PIsxuoss, Zig-sag. 

Fagacieiir. Quickly disaopcaring. 

Gemmas. Small bnd-likr bodies car 
pable of reproducing the plant 

Gfaucous Covered widi a bluish w hi te 
bloom. 

Glcboss Having the form of a globe; 
globular or spherical or nearly so. 

Gramtioss. Roiuhened on the surface. 

Gymnoporous, with superficial sto- 


OVfUS 

HsMogonal Having six angles and 
six ddcs. 

HyoHut. Transparent. 

Hwoseopu Readily absorbing water. 

HyPnokL Hmixn-ince. 

tuAricotsd. Overlapping, like tUngles 
on a roof. 

Immsrssd, When the a plc ca of die 
leaves reach to die t^ of the cap- 


Immsrssd Stomata which He bdow 
me outer nycr ox ca u mciiiuiii oB wa 
incrassois. IlildmDed. 

InfUxsd Bent inward. 

/«/lorvsccnc#. The dnstera of n^ro^ 
dnedve organa. 
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Inoovation. A yoaag offihoot from 
the ftem. 

Involute, Rolled inward, 
hodiam§tricai. Having vertical and 
horlxoDtal diainetera ectiud. 

Jnhceous. Worm-llke, amootii, olia- 
drical. 

Laarati, Irregularly deft 
LameUaw, Thin plates, 
tonreo/o/#. Lance-diaped. 

Lid. The covering ot the moudi of 
the capiale, the operculum, 

Ufntlait, Strap-ihai^ 

Lweof. Narrow, with parallel mar- 
jgins. 

Lmgnlaii, Toogue-ihaped. 

MUruit Mitre-ihaped, radially qrm- 
mctrical. 

Mutinous Not pointed. 

NoduloM. Thicimaed with small knots. 
Oblatf tpktroidoL A spheroid, flatten¬ 
ed or depressed at the poles. 

Oblong. Longer than broad. 

OhovaU. Inverted ovate. 

Obiuig, Blunt or rounded at apex. 
Opaquo. Not transparent 
Orthotfichoid, Ortnotrichum-like. 
OvoU, Shaped like Ihe longitodinal 
sccdoo of an egg. 

OtNHd E|n-diai>^ 

Paludal, Pertaining to swas^M or 
marshes. 


Papillaa. Small pr o t u berances. 
PapUlost Beari^ papillie. 
ParaphylHa, Minute foliaceous or¬ 
gans amongjAe leaves. 

Parapkysas. raamentous struc t u r es 


ProsMchymofour, Having cdls with 
poJntea ends. 

ProtonefM, The filamentous phase of 
the gametojdiyte. 

Pseudopodium A sets - like bran c h 
bearing gemnue. 

Pukfinate. Cushioa-Uke. 

Pyriform, Pear-shaped. 

Quadrats. Square. 

Radicles, Root fibrils. 

Radicnlose. Bearing radides. 

Revolute Rolled back. 

Rhomboidal. Dlamond-disped. 

Rosulate, Arranged In the form of a 
rosette. 

Rugose, Wrinlded. 

RupestraL Growing on rodcs. 

Scabrous, Roughened. 

Scarious Membranous, not gr e en. 

Sclerenckyma. Tissue composed of 
thick-walled odli. 

Seamd. Turned to one side. 

Serrate Toothed. 

SimUati, Minutdy serrate. 

Seta, Fruit-stalk. 

Setaceous Bristle4ike. 

Smuose Wavy. 

Spatuliste. Spatula-like; obovate above 
and attenuate at base. 

Spheroidal, Having the form of a 
^eroid. 

Spmulose With minute sptoea. 

Sguarrose Spreading at right angles 
from the stem. 

Stolon, A slender creeping seeoedaiy 
stem. 

Stolomferoui, Bearing stolons. 

Stoma (ato). Openings in the Mdcr- 


gans. 

Parenchyma. Tissue composed of cdls 
with truncate ends. 

Pellucid, Translucent, but scarcely 
hyaline. 

PercurrenL Ceasittg at the apex. 

Perkarp The wall of the capsule. 

PeriekaitiaL Special leaves or bracts 
at the base of the seta. 

Perkkaetium Invdnere surroundiag 
the base of the seta. 

Peristome, The fringe of teeth at the 
mouth of the capsule. 

Pkmale, Brandmo like e feeflier. 

Plane. Flat 

Pleuroearpoui, With capsule IsteraL 

PHcaie, Plsited or fdded lo^tndi- 
nally, 

Porose, With por es . 

Prveetteto The auhi dhrislons of the 


mis. 

Stomatose Bearing stomata. 

Stralose. Arranged b distincl s trat a. 

Striate Marlmd^ with stria or fine 
lines. 

Striolate, Fmdy striate. 

Strumose, With a swdlbg at the bese 
on one side. 

Sub-pereurrent. Ccesbg below the 
spex. 

Subulate, Awl-shaped. 

Sulcate. FuiTOwe£ 

Superficial. Stomate which are on the 
same Icvd as the outer bytr of 
exo tb ed um edls. 

Synokouso Having the enfheridb sad 
the archcfoiib b the seme duster. 

f errestrM Gr o w lsy on soO. 

runcate. KmBng sorupdy. 

Turnid. SwoDcil 

C/uAMt. Withe wavy surfsM 
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VnUiratost. CdU in one itntiiiii or Vermieular. Woim-diaped. 

Ugrer. yUlout Bearing long haira. 

Vneoiate. Um-diaped. WhorUd. Arranged u a ring. 
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EXPLANATION OF ABBREVIATIONS OF AUTHORS* NAMES. 


AUtr. 

MAP y. 


BOCB 

vuacB. 

c M. * mil 

CAlD 0 THO. 

C UPBJU 

ntNOT. 

men 

DOU 
mxoi t 
B. G. nrr. 
SHU. 
fBYS 

FUBUnL 

ruNCK 

am. 

GMUT 

Gomi. 

U. ft B 
BAUM. 

HAim 

HAVm. 

KBDW. 

RDW. f. 

HOBX. 

Bomc. 

HOUL 

BOOK. 

HOOK ftTAYL. 
HOKBICH. 

BUM 

BUEB. 

BUSB. 

JAB& ft tAun. 
jenkhcob 

JUftAT& 

Klim. 

L. 

l,A& 


Lisa 

usa * jamu 

UMPB. 

uim. 


MAOOUB ft 

MIBB. 


imr. 

MOBBK. 


W. Ph. * Qoubd. Th. 


Autb, Coe Pinch. 

Beftttvob, A.ILF.J. PeliMt de. 
BMC.GrN. 

Blaodow, Otto C 
Braithwtite, R. 

Bridd, S amnd B. 

Brothenu, V. F. 

Brnchi Phillip. 

Bnidi. Ph.1 Schlmper, 

Modlcr, Cvl. k IGadberB, N. C 
Cftrdot, J» ft Theriot, J. 

Mueller, Ctrl. 

DeNotftiiiL Gttiicppe. 

DidcBoa, /imee. 

DUleuInt, Jdiann Jacoh. 

Dixon, Hu^ Nevifie. 

Britton, Euzabedi Gertrude; 

Ehrlurt Friedrich. 

Piye^ Theodore Chrictian. 

Puemrohr. 

Ponck, Hchuiefa C 
Grevilie. Robert iL 
Grout, A. J. 

Gunnems, Johean E. 

Hoppe ft nomadiucli. 

Hemmar, O. 

Hampe, Emet. 

HartmaniL Carl Joliaa& 

Hedwig, Johann. 

Hedwig, Komaauf Adolf (the ecn). 
Hobldrk, G P. 

HoflFman, Georg Frans. 

Holsinger, John M. 

Hooker, WUliam Jadnon. 

Hooker, W. Jh ft Taylor, Thomas. 
Homsdiud^ (Christian F. 

Hudson, WUU^ 

Htid>eiien J. W. P. 

Husirat, T. 

Jaeger ft Sancrbach. 

JeniingB, Otto E. 
juratxka, J. 

Rydberg, Nils Conrad. 

Limoeus, Carolus. 
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